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for dependable, precision microtome sectioning 





LEITZ LARGE MINOT ROTARY MICROTOME 


The Large Minot Rotary e precision micrometer mechanism permits selection of 
Microtome (#1212) embod- cutting thickness between 1 and 25 microns 

ies traditional Leitz quality 
in a heavy design that in- 
sures the utmost rigidity and 
freedom from vibration. ° Pall-and-socket clamp permits rapid positioning of the 
This microtome is ideally specimen in any direction 

suited for rapid, accurate, inclination of the knife readily adjustable as required 
serial sectioning of biolog- 
ical and pathological speci- 
mens and for industrial 
applications such as exami- ¢ conveyor belt available for receiving series of sections 
nation of textile fibers. Write today for illustrated brochure #53-8, “Leitz Microtomes.” 


e rigid knife blocks with rotating knife clamps, heavy ball- 
and-socket device for object clamp and paraffin stage 


e adjustable knife block available for producing paraffin 
sections with obliquely positioned knife 


E.LEITZ, INC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
Oistributors of the world-famous Ppredgvets of 
Ernst Leitz G.m.b.H.,Wetzlar, Germany-—Ernst Leitz Canada Ltd. 
LEICA CAMERAS > LENSES > MICROSCOPES : BINOCULARS 


Other Leitz Microtomes: 


Freezing Microtome (#1218) Large Freezing Microtome Base Sledge Microtome (#1300) for large 
for sections from 5 to10 mi- (#1310) for sections from 2.5 and/or very hard sections from 1 to 20 
crons in 5-micron intervals. to 50 microns in 2.5-micron microns thick. 


intervals. 
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What, 


every order shipped 
within 8 hours? 


Sounds incredible, but it’s true! We at NBCo know 

the importance of TIME to research organizations. 
Consequently we have developed our order processing, filling 
and shipping techniques to a precise science, which requires 
every order to be shipped within 8 hours of receipt .. . 


and we can even process emergency shipments within ONE hour! 


In addition to offering the FASTEST service. of any 

research biochemical house, we are equally proud 

of our reputation for QUALITY...the highest possible 
quality... at the lowest possible price.. 

We invite you to join the thousands of organizations 


who rely on NBCo...the world’s largest, f 


most complete research biochemical company. f 





Our stock of more than 
2,500 items includes: 


¢ Over 300 Amino Acids e Steroid Hormones 
© Over 90 Peptides ¢ Fatty Acids 
¢ More than 200 Nucleoproteins, 3 Saas | 
Purines, Pyrimidines re fi : silanes \ 
© Purifi i : 

e Miscellaneous Biochemicals oe , ' 
A © Alkaloids | 
¢ Vitamins © Biological Salt Mixture | ~ 
e Enzymes-Crystalline, Purified Biological Test Material 

e Growth Factors e Glandular Substances 


Name 





OUR NEW JAN. 1960 CATALOG 
containing more than 2,500 items is now ready. Fill 
out coupon below and mail today for your free copy. 
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BIOCHEMICALS 





Firm or Organization. 


CORPORATION 








Address 


areOl? MILES AVENUE 





City. Zone. State 


BLEVELAND 28, OHIO 
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SCIENCE is published weeklv by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and 


additional mailing office. Annual subscriptions: 


$8.50; foreign postage, $1.50; Canadian postage, 75¢. 





Your best move is to UNITRON... 
for a COMPLETE LINE of METALLURGICAL MICROSCOPES! 


INVERTED 
METALL UpGyc4y 
SMEC SOS 


“Uh co, ere 
Mach, ern f 





UNITRON’S Complete Line of Metallurgical 
Microscopes and Accessories covers the needs 
of Research, Industry and Education. 


Quality optics . . . advanced optical and 

mechanical design .. . unique and convenient 

operational features . . . budget prices . . . SCIENTIFIC ¢ 
free trial period — these, together with . - MASSACHUSEry¢ 
proven performance are the reasons why... 


THE TREND IS TO UNITRON! 
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Editorial 


Articles 


Science in the News 


Book Reviews 


Reports 


Association Affairs 


Departments 


Footlights and Foot-Pounds 


On the Origin of Life: J. Keosian 


The possibility of recurring biogenesis and the abiotic origin of optical 
activity are considered. 


Somatic Radiation Dose for the General Population 


The report of the Ad Hoc Committee of the National Committee on Radiation 
Protection and Measurements, 6 May 1959 


Cornelius Packard Rhoads, Leader in Cancer Research: J. R. Heller 


Repeal of the “Non-Communist” Affidavit in the Education Act To Be a 
Lively Issue in Congress 


B. Brodie’s Strategy in the Missile nats reviewed by T. C. Schelling; 
other reviews 


Water Intake without the Act of Drinking: A. N. Epstein 
Fatal Disease of Swine Due to Encephalomyocarditis Virus: T. G. Murnane et al..... 
Transport of Strontium-90 in Runoff: R. G. Menzel 


Separation of Serum Antibody Activities by Anion- Seer at Cellulose 
Chromatography: J. L. Fahey 


Thomas Park, President-Elect: S$. Wright 

AAAS Council Meeting, 1959: D. Wolfle 

AAAS Officers, Committees, and Representatives for 1960 
A Report of the Chicago Meeting: R. L. Taylor 

Public Information Service: S. S. Negus 


Reports of Sections and Societies 


Letters from R. G. Hoffman and R. S. Ledley; N. F. Boas, D. A. 
S. Glagov, P. Stoner; F. W. Hough; L. B. Borst 


Forthcoming Events; New Products 


Pearlitic structure of cast iron. The basic mass is coarse pearlite; the black stripes are 
graphite. Chemical analysis (in percent): carbon, 3.20; silicon, 1.20; manganese, 0.78; 
phosphorus, 0.28; sulfur, 0.04. [By courtesy of E. Leitz, Inc.] 
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Lockheed’s interest in the virtually unknown 360,000,000 cubic miles 
of this planet’s oceans, stems naturally out of its underwater environmental 
development work with the Navy’s POLARIS Fleet Ballistic Missile. 
Proposed studies in the increasingly important field of oceanography 
include: oceanographic research vessels; measuring instruments; data 
collection systems; underwater communication and navigation; and basic 
research regarding natural phenomena and military aspects of the deep sea. 


HE WORLD OF WATER 


Division Diversification— Oceanography is typical of Lockheed Mis- 
siles and Space Division’s broad diversification. The Division possesses 
complete capability in more than 40 areas of science and technology — 
from concept to operation. Its programs provide a fascinating challenge 
to creative engineers and scientists. They include: celestial mechanics; 
computer research and development; electromagnetic wave propaga- 
tion and radiation; electronics; the flight sciences; human engineering; 
magnetodynamics; man in space; materials and processes; applied 
mathematics; operations research and analysis; ionic, nuclear and 
plasma propulsion and exotic fuels; sonics; space communications; 
space medicine; space navigation; and space physics. 


Engineers and Scientists — Such programs reach far into the future 
and deal with unknown and stimulating environments. It is a reward- 
ing future with a company that has an outstanding record of progress 
and achievement. If you are experienced in any of the above areas, 
or in related work, please write: Research and Development Staff, 
Dept. B-44, 962 W. El Camino Real, Sunnyvale, California. U.S. 
citizenship or existing Department of Defense clearance required. 


Lockheed / 


MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; 
the Air Force AGENA Satellite in the DISCOVERER Program and the MIDAS 
and SAMOS Satellites; Air Force X-7; and Army KINGFISHER 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA * ALAMOGORDO, NEW MEXICO @ HAWAII 








1 do it faster 
and at less cost 
on-Lehners’ 


— 


Is your laboratory or test facility getting tangled in a needless time 


effort in slowly reading, interpreting and transcribing trace records 
by hand? Here’s the answer to your oscillogram and strip chart read- 
ing needs; The OSCAR K. OSCAR K is small; and in a single 
console. OSCAR K is versatile; it measures trace amplitudes of 
various sizes and materials — transports records in either direction at 
variable speeds. OSCAR K is accurate; + or — 0.1% of full scale. 
OSCAR K is economical; $4,990! Find out how much the OSCAR K 


can save your lab in time and money. Write for complete information. 


ex) benson-lehner Corporation 


1860 Franklin Street * Santa Monica, California 


Offices: LOS ANGELES; WASHINGTON, D.C.; DAYTON, OHIO * Service Centers in 28 cities throughout the world, 
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Now... for the FIRST TIME! 
. lke oo8| At. \ 


Spon OT ees 


SPIN 
A 1,500 mi. to 60,000 x G 
Me} 3,300 mi. to 33,000 x G 


AUTOMATIC CONTROLLED 
TEMPERATURES 
DOWN TO 


-10° C, 


NEW 
MODEL 
VA-2 





LOURDES AUTOMATIC ULTRA-SUPERSPEED 
REFRIGERATED VACUUM CENTRIFUGE 


| ANOTHER EXAMPLE OF LOURDES’ e Automatic rotor acceleration Continuous Hi-Vacuum system 
LEADERSHIP IN OFFERING e Automatic self-centering drive 400 ml. (8 x 50 ml.) at 51,000xG 
EQUIPMENT OF ADVANCED DESIGN e Automatic safety interlocks 360 ml. (24x 15 ml.) at 51,000 x G 
TO MEET YOUR e Automatic vacuum seal lubrication Exclusive patented refrigeration design 


LABORATORY REQUIREMENTS. @ Electro-Dynamic Braking 1 Year Guarantee 


LOURDES INSTRUMENT CORP. 


DIVISION OF LABLINE INC. 


53rd Street & lst Avenue, Brooklyn 32, N. Y. 
Kindly send your latest Catalog and Bulletins to: 
oy, eee ee Ree St eee 
INSTITUTION 
ADDRESS 
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OF A SERIES 


New Vibra-Tuned Body Mountings—electronically 
located at the nodal points of the frame by Olds- 
mobile engineers—produce an exceptionally quiet 
and satisfying ride. 


Quietness in a fine automobile is a mark of superior quality. 
To make the 1960 Oldsmobile the quietest, most comfortable 
car on the road, Oldsmobile engineers have developed many 
advanced testing techniques to insulate against all types 
of road noise. 


One of the unique ways in which noise and vibration are 
isolated by Oldsmobile engineers is through Vibra-Tuned 
body mountings. These mountings—direct attaching points 
between the body and frame—are critical to comfort and to 
the life of the car. If they are not properly placed, severe 
road vibrations can literally shake the car apart in a few 
thousand miles. But, by using the most advanced electronic 
measuring techniques, a softer and quieter ride is achieved 
by placing the body mounts at the nodal points of the frame. 
In this way, inherent road vibrations and shocks are prac- 
tically isolated from the passenger compartment. 


OLDSNMOBILE > 


442 


IT’S THE QUIETEST RIDE YOU’VE EVER TRIED! 


POCCOO OO OOOSEOSESESESESSESOEESSOETESOOEES 


In the “‘tuning” of the chassis and body, the car is subjected 
to severe shaking, at a frequency of 744 to 15 cycles per 
second, by a mechanical oscillator to produce torsional and 
bending moments. By using numerous electronic pick-ups, 
movement of the frame and body at a given point can be 
determined quickly and translated into an accurate magnitude 
vs. frequency curve through an X-Y plotter. By a complete 
and thorough examination of the entire car in such a manner, 
it can be determined where the “dead” or nodal points are 
on the frame, and the body mounts can then be scientifically 
placed. Then, after being located, the hysteresis character- 
istics of the body mounts are determined to give the most 
satisfying ride. 


These methods, and many more up-to-the-minute techniques, 
have enabled Oldsmobile engineers to build consistently fine 
quality automobiles year after year. Visit your local author- 
ized Quality Dealer and drive a 1960 Oldsmobile. See why 
it’s the most satisfying car you’ve ever known .. . the finest 
the medium-price class has to offer! 


OLDSMOBILE DIVISION ® GENERAL MOTORS CORPORATION 


Where Proven Quality Is Standard! 
SCIENCE, VOL. 131 
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Looking ror 


authoritative 





answers on 
Ethylene 
Oxide 
Sterilization 
of Heat- and 
Moisture- 
Sensitive 


materials 7 





WHY ETHYLENE OXIDE? 


As long as ten years ago, American Sterilizer 
researchers settled upon Ethylene Oxide (inerted 
with suitable diluents) as the agent of choice for 
the rapid and dependable sterilization of heat- or 
moisture-sensitive materials. Advances in such 
varied fields as pharmaceuticals, surgical supplies 
and packaging have greatly broadened the range 
of applications for which this versatile sterilizing 
agent is recommended. But they have also clearly 
signaled the need for a precise relationship be- 
tween such factors as temperature, humidity, 
pressure, exposure, concentration and diluents in 
effecting optimum conditions for each specific 


application. 
















American Sterilizer installation of large rectangular autoclave 
with automatic control for carboxide gas sterilization of heat- and 
moisture-sensitive materials. Routine sterilization with pres- 
sure steam is also accomplished automatically in this unit. Other 
equipment available ranges from the 16’’x16’’x30” self contained 
Cry-O-Therm to 60’’ x 66’’x 120” single- or double-door models. 


WHY AMERICAN STERILIZER? 

‘Our ten year study of the characteristics of 
Ethylene Oxide has been paralleled by an equally 
thorough development of instrumentation. As a 
result, American Sterilizer techniques and in- 
stallations are successfully serving an ever- 
widening range of industrial and commercial 
processes requiring the sterilization of heat- and 
moisture-sensitive materials. 

Because we have accumulated the largest body 
of data and experience in this field, we can advise 
you authoritatively. Because we offer the broad- 
est range of automatic equipment for standard or 
special application you enjoy significant benefits 
of economy and continuing efficiency. 


SEND FOR THIS FREE BASIC LITERATURE 


OL. 131 





Basic literature on ‘‘Ethylene Oxide Sterilization for 
Industry” is available upon request. Engineers of our Scientific 
Division are ‘‘on call’ for consultation on processes, 
techniques or packaging and Experimental and Pilot Plant 
facilities are available through our Research Division. 


Write for Bulletin 1C-602 





AMERICAN 
STERILIZER 


ERIE*PENNSYLVANIA 
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5 rotors on one base 





Small & Medium Centrifuges SS-1 Superspeed with Con- $$-3 Automatic Superspeed 






RIGHT ACROSS 


Sovyuy CENTRIFUGE 











tinuous Flow 17,000 rpm — 34,800 x G 


From the SERVALL Small and Medium Centrifuges that offer five dif- 
ferent rotors on one basic motor assembly plus a huge variety of tube 
combinations, to the RC-2, the latest in Refrigerated Centrifugation, 
SERVALL Centrifuges Serve You Best. 


The SERVALL SS-1 Superspeed, SS-3 Automatic Superspeed, SS-4 
Enclosed Superspeed and RC-2 Automatic Refrigerated Superspeed 
Centrifuges, all designed to accept the unique SERVALL 8 to 2 Tube 
Direct Sedimentation Continuous Flow System, lead the field in: a 
functional versatility that is determined by one thing: the modern 
researcher’s requirements — your requirements. 


Automation, special rotors such as particle counting and field- 
aligning, high centrifugal force, safety features, operational reliability 
and simplicity, whichever is your major concern SERVALL specifica- 
tions cover it. 

And remember, in the U.S. you get direct, personal service on all 
your needs from SERVALL-trained representatives. In Canada and 
elsewhere SERVALL Centrifuges and Instruments are available from 
specially appointed distributors. 
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THE BOARD 





SERVE YOU BEST! 

















SS-4 Enclosed Superspeed — SS-1 Superspeed — “the 
Entire Control Panel snaps workhorse of the modern 
out for remote operation laboratory” 


RC-2, Automatic Refrigerated Cen- 
trifuge — basic unit includes stand- 
ard 8 x 50 ml Superspeed Rotor 





a oi 


d- ILLUSTRATED LITERATURE UPON REQUEST FOR CATALOG SC-2GC — or circle number on reply card 


Norwalk, Connecticut 


An independent company: not connected with any other centrifuge manufacturer. Established 1934, 
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Low Cost Production Freeze-Drying with the 
new RePP SUBLIMATOR 40 





SUBLIMATOR 40, MODEL 10-1000-RS INCLUDES — 
Stainless steel vacuum chamber . .. Lucite vacuum 
chamber closure . . . Four shelves equipped with 
both cooling and heating coils, thermostatically 
controlled. Total usable shelf area is 1,664 s3. in. 
. » » Four Teflon coated aluminum trays . . . Carbon 
steel cabinet finished in white epoxy enamel and 
supported by four heavy duty casters . . . Two 
separate 3%, HP hermetically sealed and thermo- 
statically controlled refrigeration systems .. . Welch 
1397B, 13.3 cu.ft./min. hi-vacuum pump .. . Two 
thousand watt ethylene glycol heating and circulat- 
ing system . . . Complete panel controls, including 
McLeod gauge, condenser and shelf temperature 
gauges, thermostatic controls, and vacuum release 
valve. 


THREE REPP SUBLIMATOR MODELS 
ARE AVAILABLE 














No. of 10 m/ 
Bulk Capacity| capacity 
vials. 
Sublimator 15 15 Ibs. 800 
Sublimator 40 40 Ibs. 1300 
Sublimator 100 100 Ibs. 5400 
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LARGE CAPACITY FREEZE-DRYING — Forty pounds of product load, or as many 
as 1300 10 ml. vials can be freeze-dried at one time. 


COMPACTNESS — Because condensing coils and materials to be freeze-dried are 
contained in the same vacuum chamber, the equipment is remarkably 
compact, measuring only 40" long, 28" wide, and 56" in height. This 
unique new design eliminates the need for a separate condensing system, 
and increases drying efficiency. 


SHORT PATH MOLECULAR DISTILLATION — Sublimating water molecules travel a 
very short distance before they are: condensed on the fin type cooling coils. 


COMPLETE AUTOMATION — Samples freeze-dried in containers such as serum 
bottles, or bulk dried in the four Teflon coated aluminum trays provided, 
need little or no attention in this fully automatic instrument. Mechanical 
refrigeration freezes the samples, then thermostatically controlled warm 
ethylene glycol circulates through the shelves supplying precisely the 
right amount of heat to the frozen product to insure efficient drying rates. 


FULL VISIBILITY — Large glass-clear Lucite vacuum chamber closure permits 
complete visibility of the material being dried. 


NO PLUMBING OR ACCESSORIES REQUIRED—To operate just connect to an 
electrical outlet. The sturdy white epoxy enameled steel cabinet houses 
the two separate refrigeration systems; one for pre-freezing samples, the 
other for condensing sublimating water vapor, the 13 cubic ft./min. high 
vacuum pump, and the heater and circulator for the ethylene glycol. 
The controls are conveniently located in the recessed control panel. 


MOBILITY — The cabinet is mounted on four heavy duty casters, and can be 
easily moved when required. 


. . AND SAVINGS IN ORIGINAL EQUIPMENT AND OPERATING COSTS ARE 
SUBSTANTIAL, 


_ For additional information write: 
REPP INDUSTRIES, INC. — GARDINER, NEW YORK 
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PROGRESS REPORT ON THE 


SCIENCE STUDY SERIES 


CROPS HH HEHEHE EEE SESE EEE EE OEEE Pee eeeeeeereees 


© Introduced last autumn, this distinguished 
series of paperback books commissioned by 
the Physical Science Study Committee has gen- 
erated tremendous excitement among educa- & 
tors, scientists, and laymen: 


“A landmark in science education.” 
—Christian Science Monitor 


“The discussions are clear and to the point, and cer- 
tainly should prove thrilling and exciting reading, not 
only to youngsters but to intelligent oldsters as well.” 

—CHAUNCEY D. LEAKE, President, AAAS 


“... (They) bring new life and vigor to a field largely 
dominated by formal textbooks ...a stimulating link 
between scientists and laymen.” -Science 


© World-wide acceptance—editions soon to be 
published in Spanish, German, Italian, Dutch, 
Swedish, Finnish (alsoin British Commonwealth) 


© New titles just published: 


CRYSTALS AND CRYSTAL GROWING 

by Alan Holden, of Bell Telephone Laboratories, and 
Phylis Singer. Theory and practice of modern crystal- 
lography with instructions for growing crystal types at 
home. 320 pages, 223 illustrations, 13 in color. $7 $1.45 


THE PHYSICS OF TELEVISION 

by Donald G. Fink, Dir. of Res., Philco Corp., and 
David M. Luytens. An easy-to-follow, unusually clear 
study of the why and how of TV (including color). 
160 pages, 48 illustrations. S8 95¢ 


WAVES AND THE EAR 

by Willem van Bergeijk, John R. Pierce and Edward E. 
David, Jr., of Bell Telephone Laboratories. The sig- 
nificant aspects of sound, from the “talk” of fishes to 
stereo hi-fi. 235 pages, 70 illustrations. S9 95¢ 


THE BIRTH OF A NEW PHYSICS 

by I. Bernard Cohen, Harvard University. The excite- 
ment of the formulation of modern physics through 
the lives of Copernicus, Galileo, Kepler and Newton. 
200 pages, 35 illustrations. S10 95¢ 


© The first five titles: 


.THE NEUTRON STORY 
by Donald J. Hughes. An absorbing survey of the uses 
of the neutron in the atomic age. 39 illustrations. $1 95¢ 


MAGNETS: The Education of a Physicist 

by Francis Bitter. Autobiography of a scientist’s delight 
in probing one of the richest fields in all physics. 27 
illustrations. S2 95¢ 


SOAP BUBBLES, AND THE FORCES 

WHICH MOULD THEM 

by C. V. Boys. A classic of science literature — delight- 

ful reading and instructive experiments. 69 illustrations. 
$3 95¢ 


ECHOES OF BATS AND MEN 

by Donald R. Griffin. How bats, porpoises, beetles, 
electrical engineers, and blind men use echoes to navi- 
gate. 15 illustrations. S4 95¢ 


HOW OLD IS THE EARTH? 

by Patrick M. Hurley. Provocative new theories on the 
earth’s origin, emphasizing recent findings on interior 
radioactivity. 35 illustrations. S5 95¢ 


© Use coupon to order copies of the books. 


See 


Available at your bookstore or 
DOUBLEDAY & COMPANY, INC., 
Garden City, New York 
(0 Please send ; 
able at a price of $9.00 per set. 


(J Please send me the Science Study Series books whose 


numbers I have circled: 
Si S2 $3 S4 SS S7 S8 S9 $10 
© Bill me, plus shipping charges. 


) check ( ) money order in the amount 
Books shipped postpaid by publisher. 


DEPT. 22-2 


copies of the nine titles now avail- 
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One of a series of discussions on topics of particular interest 
to those employing radioisotopes and tracer techniques. 


























LIQUID SCINTILLATION COUNTERS 


If you plan to buy a Liquid Scintilla- 
tion Counting System, the only important 
criteria are: 

1. The counting efficiency and back- 
ground; 

2. The number of samples to be counted; 

. The cost of the system and, 


4. The reputation and experience of the 
manufacturer. 


As you know, the first commercial 
Liquid Scintillation Counting System was 
produced at Tracerlab back in 1954, and 
we believe that our newest system, the 
LSC-10, is the most economical and 
practical ever designed. 

The Tracerlab system consists of a 
console for the scaler and associated cir- 
cuitry, and a freezer containing the 
sample changer and detectors. The unique 
detection system is a coincidence type 
with two photomultiplier tubes mounted 
at right angles to each other. The freezer, 
an 11 cubic foot unit, is only 88” wide, 
and has a capacity of forty-20 ml. samples 
with an in-freezer storage rack for 40 
more. Yet it is compact enough to be 
practical even for crowded laboratories. 
Phototubes are fully protected against 


w 


accidental light exposure by means of a 
freezer mounted interlock. 


Here’s another point to consider: In 
the LSC-10 system, you don’t have to 
open the freezer to transfer samples. Ex- 
ternal controls are provided — samples 
remain dark adapted — you get uniform 
counting conditions. Incidentally, the 
LSC-10 can be readily converted, in your 
laboratory to fully automatic operation 
(by means of standard accessories) if and 
when your volume of work requires it, 


Experts agree that both low tempera- 
ture and coincidence circuitry are an 
absolute necessity for low background 
and stable operation when counting 
tritium or low concentrations of carbon- 
14, Tritium compounds are among the 
most difficult to assay, particularly when 
in aqueous solutions. A look at the final 
test records made on five typical units, 
in series shows the following efficiencies 
and backgrounds for counting aqueous 
tritium. 


And, remember, these units can per- 
form even better when installed in your 
laboratory with settings optimized for 
your counting requirements. 


Unit Efficiency and Background 
isi caicee nts ceue cwaeews 9.0% at 95 cpm 
Bivccsocavsane sete 6.2% at 70 cpm 
Gissl canctechas es teeee 7.6% at 73 cpm 
D 


PEE TET eT ek 6.2% at 83 cpm 
PO Rt 5.3% at 64 cpm 


Naturally, much higher efficiencies are 
obtained when counting non-aqueous 
tritium or carbon-14 compounds. Greater 
than 75% efficiency can be expected 
when counting C-14 samples and greater 
than 25% efficiency when counting tri- 
tium compounds in hydrocarbon solution. 


Further facts about the LSC-10. 


HEY WORE Ts ci. ne evs cite Rises The lowest 
for any fine system. 


DELIVERY?.. Currently less than 30 days. 


INSTALLATION?....... Usually completed 
in a matter of hours. 
SBERVICE?.......... It’s world-wide, with 


more than 100 qualified representatives. 


INTERESTED?....... Write for a quotation 
and full details. 





Tracerlab } 


first in 
radiation measurement 


TRACERLAB, INC., 1609 Trapelo Rd., Waltham 59, Massachusetts * 2030 Wright Ave., Richmond, California « 2419 South Blvd., Houston, Texas. 
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Recommended by Pullic Health Authorities, for 


FLUORESCENT ANTIBODY 
TECHNIQUE .... 







‘‘FLUOREX” 


BY 


= 








Photo shows “FLUOREX” with “BIOZET” microscope and photomicrographic components 


. For your safety the “Fluorex” has a completely enclosed light path. In mere seconds your micro- 
scope is aligned to the “Fluorex” and stays in rigid position. A surface deflection mirror permits 


convenient centering of the light source—a 200 Watt Osram Mercury Vapor Burner. 


Also available with DUAL lamp. for instantaneous transition from routine to fluorescent illumi- 


nation. 


Write for catalog or request demonstration. 


WILLIAM J. HACKER & CO., INC. 


P. O. Box 646 West Caldwell, New Jersey 
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BRONWILL... your headquarters for 


CONSTANT 
TEMPERATURE 
CIRCULATORS 


















































Pumps and circulates... 
converts any suitable container to a 
constant temperature bath. 
FEATURING: 


« temperature contronted MEATS + CIRCULATES + CONTROLS TEMPERATURE 


4 <p — This new and improved model instantly con- 
nada ” verts any suitable container to an efficient, 
e long life brushless closely: controlled, constant temperature bath 


induction motor . : . ‘ 
© -dieiliee maithilic or circulating system. One light, portable unit 


A 0 is Bit 


| ett ge ge sete tt 


(in ts se 


control of temperature provides the motor driven stirrer and pump for 
settings circulating, a 750 watt heater element, a read- 
e internal relay—no ing thermometer, a magnetic setting thermom- 
wie snaedbiages dine ED eter-thermoregulator and a double transistor 
© up to 21% gpm 12L|min) relay. With mounting rod for attachment to any 
controlled circulation | 
on E aboratory stand. 
e@ additional reading 
thermometer provided Literature on Request. 
@ accessory cooling coil 
available 


And the BRONWILL MODERN DESIGN 


WARBURG APPARATUS 


Circular shape and small diameter (2014”), conserves 
space, permits locating unit against a wall or in a 
corner. Rotates through 320° to bring any manometer 
in front of the observer for reading. Fourteen manom- 
eter positions are provided. 
@ Designed for compactness—operates on any laboratory bench. 
@ Magnetic thermoregulator adjustment—temperatures 
0 to 50°C present in minutes. 
@ Unique double capillary manometers—stronger and easier to read. 
@ Electrode heating system—lagless—no overshooting. 
Reaches operating temperature in 20-30 minutes. 
@ interchangeable factory calibrated manometers and reaction 
vessels available. 
@ Temperature constancy plus or minus 0.01°C. 


FOR PHOTOSYNTHESIS — MODEL UVL... CAT. NO. 10 


Bath chamber is transparent Plexiglas through which the light is trans- 
mitted from fourteen 40-watt tungsten filament lamps, mounted on the 
oscillating manometer platform directiy below the reaction flasks. The 
distance between light source and reaction flask remains constant. 








Concentric-mounted fan to dissipate heat from the lamps is positioned Illustrated 
so that the blades do not pass through light beam between lamp and folder 
flask. Special cowling shields the observer from direct light, facilitates 


reading the manometers. 








BRONWILL SCIENTIFIC 


A DIVISION OF WILL CORPORAL Iin 
P.O. BOX 3927 - BRIGHTON STATION + ROCHESTER 10,N. Y. 











SCIENCE, VOL. 131 


READER SERVICE CARD PAGES 451-452 ARE MISSING 

















ACTUAL PHOTO ENLARGED 16 TIMES 


The rugged dumbbell 
with oxygen sensitivity... 


this unique paramagnetic 
measuring unit — ruggedly 
mounted in all Beckman 
Laboratory Oxygen Analyzers — 
provides superior sensitivity, 
specific to oxygen. This gives you 
rapid measurements of static 

or flowing gas samples (as small 
as 3 milliliters) with precise 
readings in percent oxygen or 
partial pressure. For critical 
analyses in the research lab 

or on process streams...when 
you must be sure 0, is absent... 
or controlled to a specific level... 
or determined in a varying 
sample...you can rely on 
Beckman analysis for purity, 
safety or quality control. 
Convenient sales and engineering 
service is available through 
your nearby Beckman dealer. 
For detailed information, 

write for Data File 38-8-05. 


Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fu nad, 


Fullerton, California 


It’s a Fact: With Beckman’s new 
Megachrom* Preparative Gas 
Chromatograph, you get 100X 

larger samples — up to 99.9999% pure. 


*T mM. 





Tochaice! Boiietis 103} 





7 


TECHNICAL sunenIOlae Whatman Filter Papers 
for Chromatography. A comprehensive listing of Whatman 


7 
papers used for chromatography with a description of the ‘ 
physical and chemical properties of each grade. u 
TECHNICAL BULLETIN 1 Whatman Glass Fiber Papers. Sug- ¢ 
gested applications for steroid separations andelectrophoresis. ; 


TECHNICAL BULLETIN 1014 Whatman Silicone Treated Papers. 
Possible application for reverse phase chromatography. 


TECHNICAL BULLETIN 1031 Whatman Cellulose Ion Exchangers. 
A preliminary descriptive bulletin of new products to be 
available soon. 


New technical bulletins 
are now available 


to the chromatographer We 
describing the il 5 
familiar Whatman grades am reeve angel 
—and in addition—introducing e 9 Bridewell Place 
: ha Clifton, N. J. 


new products for the 
chromatography laboratory. 
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PHOTOELECTRIC 


Precision Polarimeter 








This compact instrument embodies the most advanced features, 
resulting in high measuring accuracy, freedom from errors and 
utmost simplicity of operation. 

Its measuring accuracy with substances absorbing less than 
95% of the light is +0.0025°, and with dark substances (up to 
99% of light absorption) +0.01°. Operating at different half- 
shade angles does not affect the accuracy. 














Electron-multiplier tube and magneto-optical modulator eli- & R 
minate setting errors. C L 
Bright, sharp images of the scales and verniers (magnified 
15x) are projected on the observation windows, and are there- Po fF i S S 
fore free from parallax. Easy visibility prevents eye fatigue even 
after hours of use. Direct vernier readings can be made to — 
‘ ° * 9c 
0.005° and estimated to 0.0025°. WEST GERMANY 


—— 


The sensitivity of the instrument remains constant up to 95% 
of light absorption due to automatic control of the electron- 
multiplier tube. 

Three interchangeable double-band interference filters pro- 
duce monochromatic illumination with the Hg lamp: A578.0; 
546.1; 435.8my. 

Solid construction makes the instrument highly insensitive to 
shock, voltage fluctuations and climatic influences. 


Write for literature 






COMPLETE 


GA FF, LESS, a FACILITIES 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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THE Vl i I / | ly | PAGE 


DEVOTED TO NEWS ABOUT TRULY MODERN BALANCES 











METTLER BALANCE TYPE B-5 


Specifications of basic B-type balances: 

















TYPE: B-5 B-5 C1000 B-6 
CAPACITY: 200 grams | 1000 grams | 100 grams 
OPTICAL SCALE: 115 mg 115 mg 115 mg 
PRECISION: + 0.03 mg + 0.1 mg + 0.01 mg 























”— AMM cass 
B-SERIES 
ANALYTICAL BALANCES 


Substitution weighing and its 
application to modern balances has 
been the principal object of study by 
the Mettler research and development 
department. The large amount of 
knowledge and experience, gained 
over many years... available nowhere 
else, reaches the researcher not only 
through new types of weighing instru- 
ments but also in the form of contin- 


uous improvements on existing types. 


The outward appearance of the B-type 
balance has changed very little over 
the years. Inside, however, on the 
parts that are vital to good perform- 
ance there has been constant improve- 
ment. This is reflected in the high 
precision performance of today’s 


B-type balances. 


Write to us today for full information 
on the basic units and the many 
modifications available from stock. 


METTLER INSTRUMENT CORPORATION 


HIGHTSTOWN, NEW JERSEY 
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A NEW SERVICE TO SCIENCE 3 











ORDER ALL YOUR LAB GLASSWARE 
FROM FISCHER & PORTER 
FOR COMBINED DISCOUNT SAVINGS 


Mix and match! Order anything in the complete Kimble line . . . mix lime glass and Kimax® rod and tubing—mix 
lime glass and Kimax labware. Specify Kimble’s new no leak—no freeze—no grease Kimax Teflon® plug stopcock 
wherever needed. Then, compute prices and discounts for the order and send it in to Fischer & Porter. You'll get 


immediate delivery from the most conveniently situated of F&P’s five warehouses . . . Hatboro, Atlanta, Houston, 
Chicago, Los Angeles. A complete catalog of all the labware available from F&P is ready now. Write for your copy. 
Fischer & Porter Company, 5320 County Line Road, Hatboro, Pa. | 

ed Oe cet 


= 
, Manufactured by Kimble Glass Co. under licenses granted by Fischer & Porter 


@ Reg. T. M. Kimble Glass Co. oReg. T.M. E. 1. Ou Pont 
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Protecta-Slide 


... microscope slides in 
new dispensing carton 








You remove one slide at a time 
... you touch only the edges 


@ This new carton is the first effective answer to 
the challenging problem of fast, convenient 
slide dispensing. 


@ Single slide exposed each time; remaining 
slides preserved in original clean condition. 


e@ Each slide is individually cleaned to excep- 
tional standards, permitting immediate use. 


@ Made of the finest glass. No sharp edges... 
ground smooth for safe handling. 


e Adhesive strip on bottom of carton holds 
dispenser on any flat surface. 





S/P Protecta-Slide, 1 x 3 inches, 1.2 mm thick. Packed 
72 slides per dispenser. 


No. C6521 Plain... cccisccccccssscecs Gross, $2.25 
25 gross, per gross, 2.00 
No. 66522—Frosted...........eeeeeeees Gross, $3.10 


25 gross, per gross, 2.80 











Ask the man who knows slides best... have your S/P representative show you his samples 





Protecta-Slide— 


Scientific Products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 
Regional Offices: Atlanta - Boston - Chicago - Columbus - Dallas - Kansas City - Los Angeles « 


T.M, S/P, Div, AHSC Minneapolis - New York - San Francisco - Washington 
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GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS 


Mp FREE! 
8 Pace CAT. “ye 
ey 





*. and OTHER SCIENTIFIC BARGAINS soe Below 


American Made — Terrific Buy! 


Over 50% Saving Pe ASSEMBLED 


STEREO MICROSCOPE bm AND 
Years in development. Equals $300 ee Lal READY TO USE! 


to $400 instrument. Precision Amer- 
ican made. Used for checking, in- 
specting, small assembly work. Up 
to 3” working distance. Clear, sharp, 
erect image. Wide, 3 dimensional 


See the Stars, Moon, Planets Close Up! 
3° ASTRONOMICAL REFLECTING TELESCOPE 
60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type 


You'll see the Rings of Saturn, the fascinating planet Mars, huge 
craters on_the Moon, Star Clusters, Moons of Jupiter in detail. 
Galaxies! Equatorial mount with lock on both axes. Aluminized and 
over-coated 3” diameter high-speed f/10 mirror. Telescope comes 
equipped with a 60X eyepiece and a mounted Barlow Lens. giving 
you 60 to 180 power. An Optical Finder Telescope, always so 

















field, 2 ets of ojectives on rotating essential, is also included. Sturdy, hardwood, portable tripod— 
turret. X and 40X. 10 Days Free FREE with Seope:—Valuable STAR CHART plus 272 page 
Trial. \ “HANDBOOK OF HEAVENS” plus “HOW TO USE YOUR 
Stock No. 85,056-W _..____ $99.50 TELESCOPE” BOOK. 

f.o.b. Barrington, N.J. Photographers! te is an pag ee Steok. Me. O0.00R Te a een ee $29.95 Postpaid 

Low Power Supplementary Lens Attachment for above § Of the moon taken through our Astronomica 

Steve -crOaea A 5X down to 6X with clear, extra large Telescope by a 17-year student ” Reflecting neneeene ae te 255 Pi 

134” field at 6X. Stock No. 88. 066- w 4.50 F.0.B. ‘Barrington, N.J. 





Stock No. 30,276-W 














A : WAR SURPLUS!—INFRARED SNOOPERSCOPE 
War Surplus American-Made 7x50 Binoculars Govt. Cost $9 Bargain at $39.50 





NEW, LOW-COST LAB PROJECTOR més ; 
Sig savings! sranc ew! Cryst 
SHOWS EXPERIMENTS ON SCREEN! Seer eet ne ee oe 


=] cal element is coated. An excellent 
night glass—the size recommended 
for satellite viewing. Individual eye 
focus. Exit pupil 7mm, alee field 
at 1,000 yds. is 3 Carrying 
case included American. 7 x 50's 
normally cost $195. Our war surplus 
price saves you real money 


Stock No. 1533-W -...- 








Converts infrared to visible light. 
See in total darkness without being 
seen. Use in lab, factory, classroom. 
etc. Completely portable. Operates 
on two flashlight batteries (not in- 
cluded). Image is quite good, may 
be made even better by careful 
focusing. Size 1144” x 8”. Weight 
aa Ibs. No infrared light source is 
furnished. 


Stock No. 85, O98. we eee. $39.50 f.o.b. Barrington, N. J. 
INFRARED LIGHT SOURCE AVAILABILITY! 


You will need a 6-volt transformer or 6 V auto hattery 
to operate. 


Steck Moe. . 00,605-W.. 2... cn $10.00 Postpaid 


New way to teach chemistry, bi- 
ology. Project on-the-spot experi 
ments, on screen or wall, with 
magnification, actually as they pro- 
gres Important phases, reactions 
may be observed by student group 
in revealing size—perfect vehicle 
for clear-cut instruction. Projector 
comes with a lement, 80mm 
focal length anastigmat lens 
ae > and a fast 28mm focal length, 4- 

ae element f/1.2 lens for microslide 
projection use. Also you get prism erecting system; 
special elevated ton specimen projection stage; 
standard 35mm s slide carrier; 35mm strip film 
holder. Additio te ries available—water cooled 
stage; polarizing filters: petri dishes; miniature test 
tubes and holders; gas absorption apparatus, electrolytic 
cells and many others, 


Stotk No. 70,230-W ........__......-..-$45.00 Postpaid 






























pdgiltalcbansbeg Only $55.00 postpd. 
(Tax included) 
























Terrific Buy! American Made! 
OPAQUE PROJECTOR 


Projects illustrations up to 3” x 344” 





LOW-COST VERSATILE SPECTROSCOPE 


Ideal for school use. Can be used 





and enlarges them to 4 ft. wide. No ‘ with transmission diffraction grat- 

ASS RT ereka. eee ore with. prism, It has a. rotating 
charts, , pictures, photos, or with prism. It has a_ rotating 

: lettering i ull color or biack- and- & Se prism table with scale. The tele 

OFFSPRING OF SCIENCE .. . REALLY white. Operates on 115 volt, A.C. current. 6-ft. extension scope arm extends through 120°. 


cord ves pl 





& included. Operates on_60 watt bull , 10X eyepiece is standard microscope size with reticle 
Size 12” x 8” x ree ” wide. Weight 1 lb., . seal Slit is adjustable. Optical system includes two achro- 
Plas tic case with built-in handle ae matic 25mm diam. 122mm f.1 lenses. Arms extend 


Stock No. 70,199-W 










BEAUTIFUL CIRCULAR DIFFRACTION GRATING 
EARRINGS AND CUFF LINKS 





from 5’ to 8” for focusing. Diameter of base is 6". 
overall height 4” and overall width approx. 14”. 
Instructions ineluded. 


Stock No. 70,229-W 





ie: ea ----~--.....--$7.95 Postpaid 
A Dazzling Rainbow of Color! 





--$39.50 Postpaid 







As a scientific phenomenon, this new 
kind of jewelry is capturing atten- 
tion everywhere, Shimmering rain- 
bows of gem-like color in earrings 
and cuff links of exquisite beauty — 
rae with CIRCULAR DIFFRAC- 
TION GRATING REPLICA. Just 

as a prism breaks up light into its 
full range of individual colors, so does the Diffraction 
Grating. 





Take Telephoto 
Shots Thru 


7% 50 
NEW! CIRCULAR SLIDE RULE! 
= No. 30,349- W—Earrings (clip MONOCULAR Pocket Size— 

OO). ccwantle cpeiawedibideogngixe Tax Incl. $2.75 Pstpd. 


te. ix Sank ties pays . : Fast—Easy to Use! 
Pr No. 30, 350- W—Cuff” Links --Tax Incl. $2.75 Pstpd. This is fine quality, American made instrument—war 


NOTICE: EDMUND IS NOW HEADQUARTERS FOR 
MATH LEARNING AND TEACHING AIDS! SEE 
DOZENS OF OFFERINGS IN OUR FREE CATA- 
LoG.—""W”" 























surpl Actually % of U.S. Govt. 7 x 50 Binocular Be a Math Wiz! New Circular 
for ¢ ral observation both day and night and to take Slide Rule multiplies, divides 
fascinating telephoto shots with your camera. Brand new, figures fractions, percentages 
$95 value. Due to Japanese competition we close these out squares, cubes, roots, proportions, 


D-STIX CONSTRUCTION KITS at a bargain price. Directions and mounting hints ineluded. a oe welpa tea prices, 
=| i ‘ fuel consumption. Eliminates the 
Stock No. 50,003-W ----~-2--=-+-----$15.00 Postpaid confusions of ordinary slide-rules. 

For Scientists, Teachers Directions included. 


Stock No. 30,336-W ........... ...$4.95 postpaid 








Scientists, teachers, planners—let ane 
STIX help you visualize and crystal- 
ize complex ideas Colored wood sticks 
\%” thick and “‘easy-on’’ rubber joints 


oa 
approx. 3/1¢ liam. fit together fast plainly written, illustrat- & 
—help you work out Tmolecular structures, geometric fig- § ed bocklet showing how you can build lots of optical 
ures, structural members, shapes, models of scientific ap- items. r) 
paratus. Ideal for ‘‘3-dimensional thinking,”’ instruction, J Stock No. 2-W—10 Lenses $1.00 Postpaid 








Beginner’s Lens Kits! Fun for adults! Fun for 


children! Kits include 





demonstration. Durable kits. Money-back guarantee. 


Stock No. 70,210-W (370 pes) ~.--.-.....-----... $5.00 
Stock No. 70,211-W (452 pes) 





Optics for the Science Class! 
ee ‘ Optics for the Space Era! 
GIANT MAGNETS! 





128 PAGES! OVER 
1000 OPTICAL BUYS! 





















CATALOG 599 


; ie 
NEW BINCCULAR-TO-CAMERA HOLDER Terrific Bargeinet 


War surplus — Alnico V 
Will Fit Any Camera type. Horseshoe shape. Tre- 
+ 
For Exciting Telephoto Pic. @ mendous lifti : 
tures. Bring distant objects ix 
7 times nearer with a 35mm eo 
camera. 7x50 binocular and 1 , F—3 Ss 
our NEW BINOCULAR-TO- ff Strensth is * about 2,000 
CAMERA HOLDER. Ideal Jauss. Will lift over 125 lbs. 
for long-range shots of wild Stock No. 70,183-W 
life, ships, people, vistas. F 2 ee . 2 7 
Camera and binoculars attach PALee ae st Ae scopes, binoculars, in 
easily. Use any binocular or frared sniperscope, ete. 
or morie, Tabs: eblee or Discs acaiwiinn cites bo 15% ps size. roe 5,000-6,000 Gauss rating. § Low-cost Science and 
° °K a + 4 C gray i ift over i 
crinkle and bright chrome finish. 10” long. Full . Math Learning and 
directions for taking telephotos included. Stock No. 85,088-W . $22.50 F.0.B. § Teaching aids. 


Oteuh 6, THQI: oie ccd $11.50 Postpaid § Shipping Wt. 22 Ibs. Barrington, N.J. Request Catalog W. 


America’s No. 1 optical 
source for experimentors. 
hobbyists. Huge selec 
tion of lenses, prisms. 
war surplus optical in- 
struments, parts and 
accessories. Telescopes, 
microscopes, satellite 

















ORDER BY STOCK NUMBER .SEND CHECK OR MONEY ORDER. SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC €CO.,58ARRINGTON, NEW JERSEY 
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FRACTION 
COLLECTORS 


... for every program 
... for every budget! 


® Select exactly what you need 


from these 30 different models! 
Typical prices of a few 
complete ready-to-operate units. 


3T-4000 ..nsnsenrn $415.00 
BVS-4002 econ $450.00 
3D-4004 os $1200.00 


3R-4002C ........... $1510.00 


CONTINOUS... 
for long-term or overnight use. 


240 test- 
tubes, 18 x 
150 mm. 


Four rows of 
60 each, 


Turntable, 
24” 


diameter. 





SECTIONAL... 

for process- 
ing during 
fraction col- 
lecting. 





240 test- 
tubes, 18 x 
150 mm. 


AO test- 
tubes in 
each of six 
sections. 





REFRIGERATED ... the mobile 
cold-room, refrigerated from 
column to collecting tubes. 


On casters. 


Glassware and 
turntable 
temperature- 
controlled. 


Fraction 
collectors 
removable for 
all-purpose 
cold-room 
work. 





For complete description of 
all Fraction Collector models, 





write for Bulletin 3-4000 
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EVAPORATE MULTIPLE FRACTION CUTS DIRECTLY 
FROM TEST TUBES IN 10-20 MINUTES! 


* 
3.2122 CAP AND BULB REMOVABLE MANIFOLD: 
BRIDGE ASSEMBLIES (10)_ OF STAINLESS STEEL 
= 








Rotary Evapo-Mix 












For the rapid and simultaneous 
evaporation under controlled 
temperature and vacuum of samples 
collected from a chromatographic 
column, centrifuge tubes, or 
by solvent extraction. P 








THERMOREGULATOR 
‘CONTROL AND DIAL 
THERMOMETER 














FEATURES 


@ Controlled circular vibration creates 
deep swirling to prevent “bumping” With the Rotary Evapo-Mix it is possible to 
during heating under vacuum. achieve in a single test tube evaporation rates 
of water of 1.0 ml/min; ethonal, 4.2 ml/min; 
methonal, 4.5 ml/min; ethyl acetate, 7.2 





vortex ml/min; and for acetone 10.0 ml/min; with all 
created 10 test tubes attached, evaporation rate de- 
by : creases approximately 25%. 

eccentric * Vacuum Manifold only, made of pyrex-brand glass 
motion of also available. 

unit Request Bulletin 3-2100 for complete details. 





Arrows indicate 
eccentric motion 
of unit 





@ Internal variable voltage transformer 
controls vibration rate. 

@ Simultaneously evaporates 10 test tubes 
or centrifuge tubes, 16-25 mm_ diam- 
eter, 

@ Connects to efficient water aspirator as 
vacuum source, 

@ Automatic thermoregulator controls tem- 
perature of water bath. 


@ Price complete ........ $436.00 


FLASH EVAPORATORS 


For the evaporation of aqueous solutions, high boiling point solvents, strong acids, 
alkalis and radiactive materials without contaminating back-drip. 


PORTABLE 
MODEL 



























= ~ U.S PATENT 2,665,445 
eg hg + = to-gl ti toes h- 
out the evaporating system prevent any possibility 
of contamination. Distillation occurs only within Bi Rh call 
glass. * Balanced design permits smooth rotation UNIVERSAL MODEL 
without drag and larger output without loss of Standard equipment in most laboratories. Pre- 
material. * High torque, totally enclosed motor. ferred for permanent installations and for heavy 
¢ Build it up with accessories for large scale work duty operation, but with all basic features of 
and temperature control. « Grows with your re- Portable Model. For continuous or batch opera- 
=. e Unit can be easily taken apart for tion, with easy conversion from one to the other, 
cleaning. © Prices start from $129.35. Basic unit Model FE-2 Batch $215.50. Model FE-2C for con- 
not illustrated. tinuous operation $330.00, 


Request Bulletin FE-1000 for details. 
Immediate delivery, all prices F.O.B. Factory. All prices subject to change without notice, 


GUCHLED) | Laboratory Apparatus BUCHLER INSTRUMENTS, INC. 
USTRUMENTS ' Precision Instruments 514 W. 147th STREET, N. Y. 31, N. Y. 


ADirondack 4-2626 
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nt (left to right) Magnascaler, (below it) aoe 
ly, Automatic Sample Sanger with Dee: Readout 





takes time and iabor 
out of a tedious job 


If you are doing blood-brain barrier studies in order to 
investigate how different drugs get into the brain, you will 
probably be using many rats, guinea pigs, or monkeys. Each 
of these test animals will ultimately have to be sacrificed 

for brain dissection. Then, if you have used Carbon"! 

or Phosphorus® to tag the drugs, each brain section (cortex, 
cerebellum, etc.) will have to be counted. In such cases 
the use of an automatic sample changer not only saves 
many hours of a technician’s time but also improves the 
accuracy of the measurement by furnishing printed data. 


Picker can supply a highly reliable system for automatically 
counting up to 30 samples and for recording either the 
time required for each sample measurement to achieve a 
preset number of counts, or for printing both the 
counting time and accumulated counts for each sample. 


The Automatic Sample Changer is representative of the 
comprehensive Picker line of quality nuclear instrumentation, 


this halimark is dependable assurance of fine instrumentation, 


backstopped by the trained Picker national 
Service Organization. Picker X-Ray Corporation, 
25 South Broadway, White Plains, New York. 
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fe many models of 


scintillation probes 
focusing collimators 
mobile probestands 

high voltage supplies 
decade scalers 

ratemeters 

well counters 

flow counters 
spectrometers 

automatic sample changers 


' recorders 
_ Survey meters 
printing interval timers 


count and time printers 
-accessories/sundries 

















COLEMAN 








Coleman's new Nitrogen Analyzer 


Classical Micro-Dumas Method Now 
Fully Automated ... combining a time- 
tested method with modern electronics and 
automatic cycling. Based on the instrument 
developed at the Celanese Corporation of 
America research laboratories, this new 
Coleman instrument simplifies and speeds 
nitrogen analyses permitting routinely up to 
40 analyses per day. 

Wide Range of Use... will analyze nitro- 
gen in virtually any material . . : pharmaceu- 


ticals, foods, chemicals, fertilizers. Excellent 
for certain Kjeldahl applications. 


Superb Accuracy .. . provides consistently 
higher analytical accuracy than is tradition- 
ally obtained in nitrogen analysis. 


Saves Valuable Space... 
bench space is required. 


only 1) feet of 


If you want more rapid and precise nitrogen 
analysis, see this New Coleman Nitrogen 
Analyzer... 


...at the Pittsburgh Conference, February 28—March 4 


or write for Bulletin SB-258 


Onder amd simplifiaition ane the frsl slgos Cecand, mailery of, amy sient 3 


COLEMAN INSTRUMENTS, 


Pack, 


1) 7 (SOR OR Dun © Fe Fe OR On 
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Torsion’s dial — 
makes 
the difference 


With Torsion’s new 500 gram capacity balance you can make 
three times as many weighings per hour as before. Here’s why: 

Conventional laboratory balances use a graduated beam and 
slide weight for ‘‘fine’” weighing after the weight has been 
determined to within 10 grams. Under the old procedure the 
balance is arrested, slide weight positioned, balance released, 
balance comes to rest, position of indicator noted, balance 
arrested again, slide weight repositioned and so on until the 
weight is determined within 0.1 gram. 

All this time consuming “‘cut-and-try” procedure is replaced 
with a simple graduated dial which can be turned without 
arresting the oil-damped balance. This means that the time 
consuming part of the weighing (below ten grams) can be 
“dialed-in””—and in \ the time. 


UNCONDITIONAL GUARANTEE 


In keeping with Torsion’s Million-Plus construction, the new 
Dial mechanism retains its original accuracy after more than 
a million weighings. That’s why Torsion Balance has uncondi- 
tionally guaranteed the accuracy of the entire Dial mechanism. 





> Torsion Laboratory Balance DLTS 
Capacity: 500 grams 
Readability of Dial: .O2 grams 


Other Torsion Dial Balances 


Model DLT2 
Capacity: 120 grams 
Readability of Dial: 2 mg: 


Model DLT2-1 
Same specifications 
as DLT2 but has scoop 
for seeds or other 
bulky material. 


Sh Torsion Balance “C.,jany 


FU ae @ had cot-mer-Cale Ml at-Con dela sem Oli hace] ara) (>) ame l-1a-1-)/amt et —l- 1-1-0 ©) ad (ol-1- Fae Od al (or-leloPmn—1- Un me mim - Calo l-lore) 
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SARGENT 


Laboratory Recorders 





Designed and Manufactured by E. H. Sargent & Co. 
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Designed For 
Your Specific 


Laboratory Needs 


The Model MR” Recorder 


Here is the ultimate in re- 
corders designed exclusively 
for almost all measure- 
ments commonly made in 
the chemical laboratory. 
This instrument measures 
current and voltage and all 
other quantities which can 
be transposed into potential 
or current signals. 

The Model “MR” fea- 
tures: 31 Potentiometric 
Ranges; 9 Chart Speeds, or 
27 Chart Speeds with the 
Sargent Multi-range At- 
tachment; and it is designed 
for laboratory bench oper- 
ation. 


S-72150 Sargent Recorder 
(Pat, Pend.) «3... ck $1725.00 
S-72151 Sargent Recorder 
with Multi-Range Attachment, 27 
Chart Speeds....... $1775.00 


For complete specifications 
write for Bulletin R 


The Model "'SR”’ Recorder 


Sargent offers the Model SR 
to fill the need for a low 
cost recorder that features: 
maximum accuracy at a 
minimum cost; 250 mm 
width chart; fast balancing 
speed of 1 second; high sen- 
sitivity, high gain amplifier; 
and square cornering at 


10,000 to 50,000 ohms input. , 


This instrument provides 
the minimum required 
flexibility at the lowest pos- 
sible cost. 


S-72180 Sargent Recorder 
(Pat. Pend.) >... . 0. $675.00 


For complete specifications 
write for Bulletin SR 





E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO SO, ILLINOIS 
DETROIT 4, MICH.+ DALLAS 35, TEXAS « BIRMINGHAM 4, ALA.« SPRINGFIELD, N.J. 
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QUALITY 


An experienced hand, manipulating the 
controls of an Elgeet-Olympus Research 
Microscope, instantly recognizes the unmis- 
takable “feel” of quality. In coarse and fine 
focusing, coaxial operation of the mechani- 
cal stage, or adjustment of the Abbe con- 
denser, response is instant and precise. 


Examine each fine detail of this precision 
instrument, and you will appreciate the 
basic excellence of its design, materials and 
craftsmanship. You will note such added 
refinements as a continuously variable ten- 
sion control on the twin coarse-focus knobs, 
and rack-and-pinion movements complete- F 
ly enclosed to guard against wear-causing | 
dust and dirt. 


Your initial impression is confirmed when 
you look through the eyepiece. A flawless 


image is provided by an optical system em- 

ploying hard-coated, parfocal, achromatic 

objectives and matched Huygenian, peri- Se 
plane, or wide field eyepieces. 


OLYMPUS 
Elgeet-Olympus Research Microscope is 
worthy of your careful consideration. Write Research Model ECBi 
today for complete specifications on all $472.50 
models and accessories. A 70 Day Free Trial (10% discount in lots of 5 or more) 
is your: for the asking. 


WRITE DEPT. R-18 @ 10 DAY FREE TRIAL @ IMMEDIATE DELIVERY 
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If quality is important to you, then the 
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NOW - WE STOCK 3] 


LINES of GLASSWARE 
with TEFLON 


7 No Binding 
7 No Freezing 


CORNING 


C orning’s new line of Pyrex® brand 
labware with Teflon® stopcock plugs 
is now available. The 1:10 reverse 
taper** plug adjusts automatically 
... turns at a touch. It can’t be dis- 
lodged accidentally—yet you can re- 
move the plug in seconds by simply 
pressing the handle sideways through 
the spring housing. The entire stop- 
cock unit is corrosion-resistant. May 
be assorted with other Corning items 
for larger quantity discounts. Write 
for complete listing. 


*® Patent applied for 
Trademark for DuPont Tetrafluoroethylene 
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"GYCO” 


O.: new, improved, Teflon® stop- 
cock plug with 1:5 exaggerated taper 
completely eliminates binding. It also 
features a unique bore so that you 
may: adjust the flow from ultra-fine 
to full discharge! The hard borosili- 
cate glass barrel is “No-Lub”+ proc- 
essed to form a smooth bearing for 
the Teflon plug. And the adjustable 
Teflon nut permits adjusting to ideal 
tension for either pressure or vacuum 
operation. For a detailed listing, see 
Combined Catalog 59 or What’s New 
for the Laboratory No. 35. 


t Patented by “SGA” 





Vv No Leaking 


¢ No Contamination 


KIMBLE 


K imbie's line of Kimax® glassware 
with Teflon® stopcock plugst is fea- 
tured in our latest issue of What's 
New for the Laboratory No. 38. The 
Teflon plug is a complete assembly 
with rugged, threaded end fitted with 
a lock washer and adjustable nut. It 
has a 1:5 exaggerated taper to pre- 
vent binding . . . is chip-resistant ... 
and provides a permanent, tight, no- 
leak seal. May be assorted with other 
Kimble laboratory glassware for 
larger quantity discounts. Write for 
Catalog 596. 


¢ Manufactured under Fischer & Porter 
Patent No. 2,876,985 
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CONSIDER THE APPLICATIONS OF THIS 


NEW P4a RSS aa ACHIEVEMENT 


The new Zeiss-Siemens Television Micro- 
scope is the first integrated closed circuit 
TV system developed specifically for use 
with the microscope. It was designed for 
maximum operator convenience — simpli- 
fied controls and compact construction. 


The optical components are intended for 
use with the microscope stand WL, but 
can on demand be adapted for use with 
other stands such as the Zeiss automatic 
photomicroscope. All electronic accessor- 
ies are manufactured by Siemens. The 
latter are unique in offering unsurpassed 


resolving power through the use of a scan- 
ning system of 625 lines per frame. An 
automatic gain control maintains a con- 
stant level of light intensity on the viewing 
screens. 


We suggest the following applications for 
the TV microscope: 


— Projection of slides at very high mag- 
nifications in both brightfield and phase 
contrast. 


— Instructional purposes such as medical 
school classes, 


— Semi-qualitative micro-spectrophotom- 
etry. 


— Closed circuit systems in hospitals be- 
tween pathology and operating units. 


— Distant observation of material under 
controlled atmospheres and/or condi- 
tions which endanger the observer. 

— Microscopy outside of the visible range. 


For complete detailed information, re- 
quest pamphlet 40-380/1-E. 


BRINKMANN 


BRINKMANN 
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INSTRUMENTS, INC. 


115 CUTTER MILL ROAD, GREAT NECK, N.Y. 


Offices in: Phila., Cleveland, Houston, Miami. 


INSTRUMENTS 
FOR 
RESHARCH 


The finest instrumentation for 
radioisotope research is available from 


BAIRD-ATOMIC 


Write today for B/A’s Catalog A-4 on Atomic Instruments, 


Systems and Accessories to: 








INSTRUMENTS 
: and SYSTEMS 





303 UNIVERSITY 'RD., 
CAMBRIDGE 38, MASS. 
OFFICES IN 
Boston + New York « Philadelphia 
Pittsburgh » Washington + Cleveland 
Detroit » Chicago + Atlanta + Dallas 
Los Angeles + San Francisco » Montreal 
J Principal Cities Abroad 
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TITRATOR 7 


MODEL AT-2A 














TITRANT VOLUME 
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All potentiometric titrations performed automatically! ee ee 


e Automatic recording pH-stat. fp 
e Record variation in pH or 
EMF as a function of titrant 
added. 
e Titrate to any preset end point. 
e Record first and second 
derivative titration curve. 
e Automatic titration in aqueous 
or non-aqueous media: 
Acid-base reactions — 
Oxidation-reduction reactions — 
Precipitation reactions — 
Complex-ion reactions — 
e Kinetic analysis with perma- 
nent record of reaction rate. 
e Automated quality control of 
' laboratory, pilot plant or 
industrial processes. 
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Typical Constant pH Titration — 





TITRANT VOLUME 








FEATURES 

e Built-in simulated signal 
to check titrator’s response. 

e Proportional titrant addition as 
end-point is approached. 

e Titrant delivery rate and chart speed 
are both variable. 

e Automatic cutoff permits unattended 
operation. 

e Interchangeable burets for micro 
and macro titrations. 

e Provision for a Polarad plug-in 
differentiator. Shows pH (on the meter) 
as recorder plots first ior second 

: derivative. 

e Continuously variable recorder span — 
a full span Pa ta Tee _Typical Precipitation Titration 

e Accuracy £0.02 pH units or EF 

4 +£1.2 millivolts. 





5 6 7 8 9 


Typical First Derivative Titration 
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Now, tedious potentiometric titrations 

that required time-consuming point-by- 

point analysis can be done automatically. 
: The new Model AT-2A Automatic Recording 
Titrator makes variable and constant 
PH titrations automatically, simultaneously 
providing a permanent record. This new 
instrument will free chemists for more 
productive analyses as it speeds routine 


| 
| SCcCIiBNTIFIC INSTRUMENTS 
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| 

but difficult measurements. | My application is 
| 


Please send me information and specifications on: 


( Model AT-2A Automatic Recording Titrator 


0 Model RV-2 Rotating Cylinder Viscometer 
(see reverse side of page) 
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MODEL RV-2 


True intrinsic viscosity determination 
at extremely low shear rates 


e Molecular weight characterization by intrinsic viscosity 
e Kinetic analysis of enzyme systems 
e Analysis of polymerization rates 


FEATURES 

e Extremely low shear rate (0.2 sec-!') virtually eliminates 
extrapolation to zero. 

e Coaxial cylinders combine uniform distribution of shear rate 
with convenient sample changing. 

e Rapid, simple selection of shear rates. 

e Electrostatic restoring torque eliminates torsion 
wire problems. 

e Temperature of sample maintained to within -=.05°C. 


e Cylinder and float constructed from non-corrosive and 
non-contaminating material. 


e The density of the liquid has no effect on the viscosity 
measurement. 


ONCENTRATION 975 GM/ DECILITER 
TEMPERATURE 26.5020.08 % 





Viscosity vs. Shear Rate 


Analysis of Viscosity vs. Shear’ 
Rate for a water soluble high 
polymer demonstrates the effec- 
tiveness of this viscometer in 
measurement of true zero shear 
gradient viscosity. It can be seen 
that there was no necessity to 
extrapolate to zero shear rate be- 
cause the instrument is capable 
of viscosity measurement on the 
plateau approaching this value. 
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EXPERIMENTAL VISCOSITY VS SHEAR RATE 


POLARAD 





** AY 
Chem wayne! 





No 
Postage Stamp 
Necessary 


Postage 
Will be Paid 


If Maiisa ‘n the 
United States 





BUSINESS REPLY CARD 
First Class Permit No. 18, Long Island City 1, N.Y. 
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Intrinsic Viscosity 
Determination for a Typical 
High Polymer 


‘ ‘ SP. 
Here reduced viscosity “SF is ex- 


trapolated to zero concentra- 
tion to obtain intrinsic viscosity 
{¥] 8=0. 

c=3s. 
Values of reduced viscosity were 
obtained directly without extra- 
polation to zero shear gradient. 
The lower curve is’ typical of the 
error to be expected when appar- 
ent viscosity is obtained at the 
high and nonuniform shear rate 
implicit in the capillary method. 


ONCENTRATION ~C— GM/ DECILITER 


INTRINSIC VISCOSITY DETERMINATION 
FOR A TYPICAL HIGH POLYMER 


Specifications: 

Shear Stress Range: 0.002 dyne/cm? 

to 1.6 dyne/cm?. 

Shear Rate Range: 0.2 sec-' to 50 sec-!. 
in 26 steps. 

Viscosity Range: Up to 800 centipoise 

at 0.2 sec-!. 

Accuracy: + 0.5% of sample viscosity. 
Cylinder Temperature: Constant to within 
0.05°C of desired temperature when located 
in a temperature-controlled (+2°C) room. 





FREE LIFETIME SERVICE 
ON ALL POLARAD 


INSTRUMENTS 
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A DIVISION OF POLARAD ELECTRONICS CORPORATION 
43-20 34th Street e Long Island City 1, N.Y. 
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delivers 


41,320xG 
in the standard 
price range 





... plus the quality 
you know in the features you need! 


* Temperatures from —20°C to +10°C 
%* Constant temperature within +1°C 
} %* Capacities from 24 mi. to 1500 mi. 
" \ %* Trouble-Free Automatic Acceleration 
* Electric Brake, Timer, Tachometer 
%* Four High-G Heads — more than 70 accessories 


f 
’ | % Continuous Flow System soon! 


* spinning 24 x 12 ml, 
at 18,500 rpm. 


o 


4 More value per dollar! You get everything you expect of a high-speed refriger- 
ated centrifuge when you invest in the perfected HR-1... and then 
some! You get optimum dependability inherent in 59 years’ pioneering 
experience and continuous research. You get on-the-spot services of 
men selected and trained to help you get the most out of centrifuga- 
tion. Why be satisfied with anything less? Before you choose your next 
high-speed refrigerated centrifuge, get all the facts about the advanced 





HR-1 from your nearby authorized International Dealer or write: 


INTERNATIONAL (EC) EQUIPMENT CO. 


1219 SOLDIERS FIELD ROAD, BOSTON 3S, MASS. 
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9085-C. 


ROTO-CELL 


for converting Spectronic 20 into an 
inexpensive spectrophotometer 
for control, research, teaching, etc. 


ROTO-CELL. A one-piece, double 1 ml cell, 
10 mm light path, in swivel action carrier 
with water-jacketed housing, for rapid 
scanning at controlled temperatures. 

Readily interchangeable with the single 
place sample holder of Spectronic 20. Pro- 
vides instantaneous interchange within 
the instrument of sample and blank for 
speed in plotting absorption curves. 

Finger tip rotation of knob introduces 
either cell chamber into light beam and 
provides dark current check. 


9085-C. Roto-Cell, Thomas, with double 
1 ml cell of Vycor brand glass, with cover; 
with 10 mm light path............ 80.00 





9084-E. Spectrophotometer-Colorimeter, B. & L. 
Spectronic 20. Range 375 to 950 mmu, band width 
20 mmu. Reads in transmission and optical density. 
Complete outfit with stabilizing transformer, Roto- 
Cell, etc. For 115 volts, 60 cycles, a.c..... 381.50 


Copy of Bulletin 121 sent upon request. 





ARTHUR H. THOMAS CO. 


Laboratory Apparatus 
and Reagents 


VINE ST. AT 3RD © PHILADELPHIA 5, PA. 
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Letters 


Computers in Medicine 


As a medical statistician, I read with 
much interest Robert S. Ledley’s article 
on “Digital electronic computers in 
biomedical science” [Science 130, 1225 
(1959)]. I was happy to see how much 
attention is being given to some of the 
more mathematically complex problems 
in medicine today. I find some of Led- 
ley’s visions, however, not very realistic, 
in view of my own experiences. To 
cover these completely would require an 
article far more extensive than Ledley’s, 
so I shall confine myself to a sketch of 
a few points. 

Ledley states that there are a great 
many applications of computers in the 
straightforward statistical analysis oi 
medical records. A large computer 
manufacturer. investigated this problem, 
at the request of an organization I was 
with at the time, and found that the use 
of computers was too expensive. Stand- 
ard punch-card machines are better. 

With regard to statistical analysis of 
medical problems generally, I learned 
through eye-opening experience that 
large amounts of data and complex 
mathematical manipulations usually con- 
tribute nothing but disappointment and 
wasted effort. No more valid informa- 
tion can be gotten from a set of data 
than is inherent in the data. I think most 
people have to learn this the hard way. 

Ledley states that measurements con- 
cerning an individual’s normal state of 
health may serve as tools for instituting 
preventive measures before diseases oc- 
cur. Vaccination and immunization pro- 
grams come under this heading, but 
where do we go from here? It is almost 
a certainty that we will develop some 
circulatory-system “disease” before we 
die, if we live long enough, but how do 
we prevent it? We know very little about 
the prevention of many diseases, par- 
ticularly those which afflict us later in 
life. Computers, to a certain extent, can 
help us study these problems, but that is 
all. 

When a machine performs a dis- 
criminating function—the problem of 
diagnosis—it must have good data as 
well as a good discrimination program. 
What do we know about “normal values 
in medicine,” fundamental data in this 
problem? I suggest that Ledley obtain a 
copy of a fairly recent book by F. W. 
Sunderman and F. Boerner, Normal 
Values in Clinical Medicine (W. B. 
Saunders, Philadelphia, 1950), and 
study some of these values. He should 
not be content with accepting the stated 
findings but should look up the original 
literature references, and should try to 
compare a set of “normal values” from 





one study with those of another study 
of the same thing. I have done some of 
this in connection with a book on medi- 
cal statistics that I am now writing. | 
was so disturbed by what I found that 
I am attempting to interest the National 
Institutes of Health in giving the prob- 
lem some serious study. In my opinion, 
adequate data as well as criteria for 
normality are lacking for many things 
in medicine. 

Establishing normal “base lines” is 
only one step in dealing with medical 
problems. Current medical practices re- 
quire continuous sources of accurate 
and precise measurements. How accur- 
ate and precise are current medical 
measurements? From the studies I have 
seen, they are subject to considerable 
improvement. Look, for example, at unit 
3 of A Syllabus of Laboratory Exami- 
nations in Clinical Diagnosis, by T. H. 
Ham (Harvard Univ. Press, Cambridge, 
1956). Results of a survey of the ac- 
curacy of some clinical laboratories are 
presented. The findings leave a great 
deal to be desired. Other more recent 
surveys show much the same thing. The 
main point here is that we have a long 
way to go before we can be satisfied 
with current practices in making some 
very basic medical measurements, 
Should we program a computer with 
data of unknown accuracy? 

I would like somehow to convey to 
Ledley that medicine is not a mechanis- 
tic science. I know of no better way to 
learn this than by some first-hand ex- 
perience. Ledley should visit a local hos- 
pital and listen while the physicians dis- 
cuss their problems. If possible, he 
should talk to a few patients himself. 
This should be done in a small hospital 
in a small town. 

I would like Ledley’s opinion as to 
what iv do in a case like this. An aged, 
senile member of a family is cared for 
in a nursing home. The financial drain 
on the family is very heavy, but he re- 
quires constant nursing care, too ex- 
pensive to provide at home. His senility 
has advanced to the stage where he no 
longer even recognizes members of his 
own family. The patient develops 
pneumonia, which if not treated heroi- 
cally will probably prove fatal. Should 
he be “cured” to return to his vegetable 
existence for a little while longer? Is 
“old age” a disease? 

One prominent medical educator 
wrote not long ago, “In my opinion, 
what doctors say and do not say and 
what they do and do not do is one of 
today’s most important factors in the 
cause and aggravation of illness” [W. 
Darley, “What is the next step in im- 
proving the teaching of preventive medi- 
cine,” Assoc. Teachers of Preventive 
Med. Newsletter 6, No. 2 (1959)]. A 
major factor in medicine is the inter- 
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Cesium 137 spectrum photo- 
graphed from CRT display of 


Ferrite Core Memory 

™ 200 Channels 

M Add-Subtract Logic 

M Auto-Print 

M Auto-Record 

Automatic Background 
Subtraction 

“ Memory Subgrouping 

M External Programming 

M Spectrum Transfer Circuit 

M Coded Decimal Storage 

Parallel Coded Decimal 
Readout 

M Multi-Channel Scaler 
Operation 

“10° Count Capacity 

Installation by Factory 
Engineer 

M Course of Instruction 
Offered 








RIDL is proud to announce the development — production — and 
delivery of the Model 34-8 Transistorized 200 Channel Analyzer. This 
unit is a completely new approach to the field of multi-channel 
analysis. This new approach, in conjunction with solid-state tech- 
niques — i.e., transistors in place of vacuum tubes, printed cir- 
cuitry, etc.— allows compactness, low power consumption and 
heat dissipation and high reliability. 


The STANDARD Model 34-8 is capable of operation as either 
a Multi-Channel Pulse Height Analyzer or a Multi-Channel Scaler 
(Time Analyzer). There are no extra plug-in modules to purchase 
in order to perform these separate functions. The change from 
one analysis mode to another is accomplished by the use of a 
single toggle switch. 


In the Model 34-8, data is stored in the memory in coded decimal 
form. This, in conjunction with parallel coded decimal readout 
directly from the data register to the printer, eliminates the need 
for a ‘Binary-to-Decimal Decoder’. The printout speed is there- 
fore limited only by the particular printer used. 
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The Model 34-8 is another of the NEW line of instruments designed 
and developed by RIDL. Whatever your instrumentation problem may 
be, RIDL has the solution. Our staff is always available to answer your 
inquiries. Write today to Dept. 57 for complete information. 


Available soon! 
Model 34-12 
Transistorized 400 
Channel Analyzer 
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you can see 
what tests 
prove... 
...itsalways 


© Totally Soluble 
e Completely Active 
e 100% FREE Rinsing 


Yes, these pipettes will 
emerge C-P clean, free drain- 
ing, sparkling. 


It’s so easy .. . just soak, 
then rinse. Your pipettes are 
really clean . . . no etching 

- no fogging . . . no 
residue. 


Your Haemo-Sol solution is 
active all week. The cost? As 
low as 7/100 of a cent for 
each pipete! 


MEINECKE& COMPANY, Inc. 


225 Varick St., New York 14 
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personal relationship between the phy- 
sician and the patient. What can com- 
puters do here? 

Finally, I would like to repeat that I 
am much interested in learning about 
what is being done with computers in 
medicine. I think that Ledley’s contribu- 
tion will be greater, however, if he will 
learn more about the day-to-day prob- 
lems and practices of medicine. 

ROBERT G. HOFFMANN 
J. Hillis Miller Health Center, 
University of Florida, Gainesville 


Of the four general areas of applica- 
tions of computers in biology and medi- 
cine discussed in my article—namely, 
(i) solutions to equations, (ii) simula- 
tions, (iii) data processing, and (iv) in- 
formation retrieval—Hoffmann is evi- 
dently concerned only with aspects of 
the latter two. He seems to take issue, 
“in view of [his] own experiences,” with 
my statement that “there are a great 
many applications of computers in the 
straightforward statistical analysis of 
medical records, experimental results, 
and other data.” However, judging from 
Hoffmann’s letter, apparently his own 
experiences with computers must be 
quite limited. 

Before considering his specific points, 
I would like to note that he need not 
worry about a lack on my part of direct 
personal experience with patients for, 
although presently not in practice, | 
have spent several years working in 
clinics and with private patients. Hoff- 
mann should heed the statement made 
in the article that presently most applica- 
tions of computers in biomedical science 
are being made by people with extensive 
cross-discipline backgrounds. 

I believe that Hoffmann has missed 
the most important point in his com- 
parison of punched-card machines and 
computers. As was pointed out in my 
article, “the advantage in the use of 
computers . . . is not derived merely 
from the fact that the computer can per- 
form complex mathematical and logical 
operations rapidly, but rather from the 
observation that the electronic computer 
makes feasible the solutions to problems 
that could not otherwise be approached.” 
Sometimes the use of computers can 
save money, sometimes not; no categori- 
cal statement can be made—it depends 
entirely on the particular circumstances. 
But the fact that an electronic computer 
presents vastly increased capabilities is 
beyond question. Consider, for example, 
just the basically simple case of handling 
ease: The information on a stock of 
punched cards that reaches as high as 
the Washington Monument and weighs 
about two tons would be difficult to 
manipulate with punched-card ma- 
chines; under some circumstances a 
project involving so many cards might 
be considered unfeasible. But the same 








information can be recorded on a 1- 


foot-high stack of magnetic-tape reels 
weighing only 30 to 40 pounds, and con- 
veniently processed by electronic com- 
puters. Also, it is usually not practical 
to perform on conventional punched- 
card equipment any mathematical 
calculations other than counting or sort- 
ing; in many such cases digital com- 
puters become a necessity. I certainly 
agree with Hoffmann that “no more 
valid information can be gotten from a 
set of data than is inherent in the data,” 
but obviously no information at all can 
be obtained from a set of data without 
processing it. The kind and extent of 
processing evidently depends on each 
particular situation. 

Hoffmann disagrees with my opinion 
that the biochemical and physiological 
indices of an individual’s normal state 
of health can be used as a tool for in- 
stituting preventive measures before 
diseases occur—because, he says, “we 
know very little about the prevention of 
many diseases. . . .” The meaning of 
the words very little is of course rela- 
tive, but it is certain that present knowl- 
edge of preventive measures for various 
diseases is far from zero. When an in- 
dividual survives a heart attack, his 
physician frequently suggests many 
changes in his daily habits to prevent 
another attack. If these changes in his 
daily habits had been instituted before 
the first attack, the attack might have 
been avoided, leading to greater lon- 
gevity for that individual. [See, for ex- 
ample, M. M. Gertler, M. A. Wood- 
bury, L. G. Gottsch, P. D. White, H. A. 
Rusk, “The candidate for coronary 
heart diseases,” J. Am. Med. Assoc. 170, 
194 (1959)]. 

Hoffmann appears distraught over the 
facts that “normal values in medicine” 
do not seem to be accurately known, 
and that “current medical measure- 
ments” are not always accurate or pre- 
cise. Because of these inaccuracies he 
concludes that computers cannot be 
used. Certainly there are areas in medi- 
cine requiring vast improvements, but, 
quite contrary to Hoffmann’s opinion, 
this indicates to me areas where com- 
puters can be significantly utilized—as 
aids to the more systematic collection of 
data, the more detailed analysis and 
evaluation of the results, the planning 
of improved studies, and so on. For ex- 
ample, perhaps the “normal values in 
medicine” appear not to be accurately 
known because without the aid of a 
computer individual variability has not 
been adequately considered or because 
it may have been too difficult to con- 
sider a sufficient number of factors or 
data. 

In asking my opinion of euthanasia, 
which is quite irrelevant to the article, 
Hoffmann probably means to pose a 
question about computer aids to medi- 

(Continued on page 564) 
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New Versatility in Polarographic Analysis 


WIDE-RANGE FISHER ELECDROPODE® 


@ Manual or automatic operation 


© Measures concentrations of 0.01 to 0.00001 equivalents 
per liter 


@ Increased potential range (—3 to +-2 volts) 

® Line-operated, without tubes or batteries 

® Separate polarographic cell permits thermostating 
© Accessory for amperometric titrations 


Modern electronic design has increased the usefulness of the 
all-new Model 65 Elecdropode. Its extended potential range 
makes possible the accurate qualitative and quantitative analy- 
sis of a greater variety of inorganic, organic and biological ma- 
terials. There are polarographic methods for trace metals in 
alloys or body fluids . . . for alkaloids and antibiotics . . . for 
oxygen, halides and many other positive and negative ions. 

Use of a Model 66 Recorder makes determinations fully 
automatic and doubles the 400-to-1 sensitivity range. The 
Amperometric Titrimeter® accessory carries the range down 
to 10-6 or lower. 


The stable power supply requires no vacuum tubes or 
batteries, except a mercury reference cell. The Elecdropode runs 
directly on any 115-volt, 50- or 60-cycle a-c line. 

For full details, please write: Fisher Scientific Company, 
139 Fisher Building, Pittsburgh 19, Pa. B-102 
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In this polarogram, 
made automatically 
with the Model 66 
Recorder, the 
Elecdropode has 
identified and 
measured the 
concentrations of 
five different 
metals in the same 
sample. 
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America’s Largest Manafacturer-Distribater of Laberatery Appliances & Reageat Chemicals 
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New York 
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TMC designed the new ‘“‘Serviscaler’’ specifically 

for college classroom training or laboratory use ... 
moderately priced, dependable and compact—yet 
with performance specifications more than sufficient for 
training and monitoring purposes. The transistorized 
SG-10A costs only $350 f.0.b. New Haven. 


The transistors used throughout all scaling stages 
(the high voltage regulator is the only tube) 
increase operating life and over-all reliability and 
make the Serviscaler more rugged. It weighs only 
12 lbs., measures 1234” x 9” x 514" high so that it can 
be easily carried by anyone. Power consumption 

of 20 watts means that a number of units can be 
used in a single room without “power’’ problems. 


In actual operation the Serviscaler scales data 

on five decade glow tubes with a maximum capacity 
of 99,999 counts. And high voltage is continuously 
adjustable between 600 and 1600 volts. 


Tie 


resolving time: better than 200 microseconds 


input sensitivity: adjustable internally 50 
millivolts to 200 millivolts 


maximum load current: 100 microamperes 
high voltage stability:1,0% 

line regulation (105-125 v.): 0.1% 

power: 115 v. 50-60 cycles (280 v. on order) 


connectors: detector input, timer output, 
remote control 


MC _TECHRICAL MEASURE en come enna 
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SCIENCE 


Footlights and Foot-Pounds 


In magnitude of preparations, complexity of operations, number of 
persons involved, and climactic quality, any large scientific meeting ranks 
high among other, comparable human activities. The uniquely complex 
Christmas meeting of the Association, which its own pressroom once de- 
scribed as the “world series of science,” might be compared with the 
staging of a large-scale theatrical production. 

The story line is born, and eventually there is a “book”; headliners and 
others are considered for leads and bit parts, then signed up for the cast; 
the physical facilities are booked; the playbills go out, and tickets (regis- 
trations) are sold, both in advance and at the door; finally, projection 
equipment and props are mobilized. At last, the “first night” arrives— 
the house lights dim, the footlights go on, and the audience hushes; in 
that moment of keen expectancy, everything must go right! 

But AAAS meetings have no second nights. Another, noi insignificant, 
difference is that there are scores of “first nights” (the programs) crowded 
into five and one-half days. And a perhaps poignant difference is that those 
who produced the programs and organized the meeting will write their 
own critiques! 

An increasing number of those who attend AAAS meetings, however, 
are impelled to comment, generally in complimentary terms. From such 
unsolicited observations it is indicated that these registrants have come to 
realize that the preparations for the Association’s annual meeting—and 
the actual operations connected with it—do add up to a substantial out- 
put of energy on the part of many people. 

Even those who comment may not appreciate, however, the amount 
of thought, planning, correspondence, and persuasion that more than a 
hundred section and society secretaries and program chairmen have con- 
tributed. Editing, composing, and printing the General Program requires 
the almost undivided attention of one AAAS office and one devoted 
printer during two fall months. Shortly before the meeting opens, the 
committees on physical arrangements (which install lanterns and provide 
volunteers to operate them) and local public information become very 
active. 

In the days and hours immediately before the meeting, the Associa- 
tion’s office and the pressroom are activated; exhibit booths are erected; 
large crates and innumerable small cartons are delivered and unpacked, 
and their contents displayed; the session rooms are cleaned, and chairs 
arranged. During the meeting, more than a thousand authors deliver their 
papers, short or long; boards, committees, and councils meet; the regis- 
trants commingle and commune, often late into the night. Whether this 
collectively great expenditure of energy be measured in dynes, ergs, joules, 
or foot-pounds—and here, Section M’s valuable programs on systems of 
units could help—the sum total, if it could be computed, would be im- 
pressive. 

The expenditure of all these foot-pounds for the Chicago meeting was 
we]l worth while. As the reports in this issue indicate, the 126th AAAS 
meeting was notable for the uniformly high quality of its programs and 
exhibits, for the general smoothness of its operations, and for its good 
fellowship. Those who made the programs possible and those who par- 
ticipated have earned the thanks of the Association. They also have the 
satisfaction of knowing that, quite literally, they have helped science to 
advance.—RAYMOND L. TayLor, AAAS 
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NEW In METABOLISM STUDIES 


CO2 ANALYZER 


Measures ratio of carbon-12 dioxide to 
carbon-14 dioxide as well as respiration rate 
for research and clinical tests. Gives an 
on-the-spot visible recording. Also auto- 
matically punches out all data (including 
patient’s previous medical history) on com- 
puter cards for future statistical study. 


These instruments are com- 
pletely automatic—no staff 
time is required for counting. 

Both handle up to 100 
samples and record all data 
in digital form on paper 
tape. They can be operated 





NEW In CHROMATOGRAM SCANNING 
BI-DIMENSIONAL SCANNER 


Auto-Gamma® Spectrometer Systems 








Flexible and accurate... complete 
transistorized automatic sys- 
tems for counting gamma-emitting 
isotopes. 


One-step operation...quantitatively locates 
and prints out counts per minute for 
radioactive zones on sheets or strips. Elimi- 
nates radioautography and need for sepa- 





SCALER 


In geiger, proportional and scintillation 
counting, this transistorized instrument 
provides preset time to 100 minutes or 
preset count to 1 million. Has provision 
for automatic readout. Compact — no hot 
electron tubes. 


Request literature giving full details. 


Vos t-¥as| Instrument Company, Inc. 
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On the Ongin of Life 


The possibility of recurring biogenesis and the 
abiotic origin of optical activity are considered. 


The theory of evolution holds that all 
living things are interrelated by com- 
mon descent from an original case of 
successful biopoesis (7). A _ plausible 
explanation of how biopoesis may have 
taken place has been developed over the 
past two or three decades. Somewhat 
modified, this explanation can _ be 
marshaled in support of the hypothesis 
that neobiogenesis (/) has been a con- 
tinuing possibility since life first origi- 
nated. The rejection of this possibility 
on the grounds that the conditions 
which established life no longer exist 
is not entirely justified. 


Origin of Organic Compounds 


The most productive hypothesis re- 
garding such conditions is that of Opa- 
tin (2). The gradual origin of hydro- 
carbons and other organic substances, 
including amino acids, from a reducing 
atmosphere of Hz, NHs, CH:, HeS, and 
water vapor is convincingly detailed, 
and the subsequent formation of poly- 
peptides and polynucleotides of high 
molecular weight, colloidal systems, and 
biochemical pathways (“harmonious 
correlation of separate chemical proc- 
esses”) leading, eventually, to formation 





The author is director of the division of natural 
sciences, Newark Colleges of Rutgers University, 
and experimental biologist at Newark Beth Israel 
Hospital, Newark, N.J. 
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of the first living organisms is logically 
developed in The Origin of Life. Theo- 


‘retical and experimental support for 


this hypothesis is already accumulating 
through the work of Urey (3), Miller 
(4), Fox (5), Abelson (6), and others. 
The operation of this hypothesis re- 
quires atmospheric conditions, levels of 
radiation, and ocean temperature, ste- 
rility, and salinity which no longer 
obtain. The origin of life under such 
conditions involving the whole spec- 
trum of the evolution of life, starting 
from inorganic substances, probably 
could have occurred in only one stage 
of the earth’s history. Repetitive neo- 
biogenesis, nonetheless, was possible, 
and still is possible, from the organic 
milieu, enriched in amount and variety 
by living things. 

Oparin’s hypothesis calls for the 
gradual evolution of simple, then com- 
plex, organic substances at a_ propi- 
tious time in the history of the earth, 
until the waters attained an appreciable 
concentration of a great variety of 
organic compounds, interacting systems, 
and coacervates. Life was then sup- 
posed to originate from this organic 
“soup” (7). This reasoning holds as well 
for the continual origin of equally 
primitive, though not necessarily identi- 
cal, simple organisms ever since, out of 
the .abundant variety of organic sub- 
stances ever present since the beginning 
of life. 


SCIENCE 


Arguments against Recurring Biogenesis 


The time factor. Several arguments 
are leveled against this view. The time 
factor is one. It will be conceded that 
from an inorganic atmosphere the ori- 
gin of organic substances of sufficient 
complexity and concentration to sup- 
port the establishment of the first living 
things might have required special con- 
ditions and have taken many millions 
of years. The sterility which existed 
before the origin of organisms put no 
premium on time. After the appearance 
of organisms, it is unlikely that most 
organic substances maintained their 
integrity for more than short periods 
of time. But in the presence of a com- 
plex organic milieu, on the other hand, 
the time required for the transition from 
highly complex lifeless systems to 
metabolizing replicating systems (of the 
nature of primitive living things) is 
greatly reduced. Given the proper com- 
bination of substances and circum- 
stances, neobiogenesis actually may take 
only a relatively short time. 

A complexity of organic compounds 
and reacting systems exists today al- 
most everywhere. For example, a cell 
undergoing cytolysis releases into its 
environment (which may already be 
rich in organic substances) globules of 
colloidal material, microsomes, com- 
pounds in different stages of reaction 
with one another, compounds under- 
going sequential reactions still in prog- 
ress, and so on. It is conceivable that 
out of such surroundings and under 
specific conditions, a metabolizing sys- 
tem can arise which has the attributes 
of life. This is not meant to imply that 
the components released by a disinte- 
grating cell may be regrouped to form 
another kind of cell. Rather, this is 
meant to point to the possibility of the 
existence locally, at times, of circum- 
stances capable of supporting neobio- 
genesis in a manner similar to that pro- 
posed for the first instance from the 
original mixture of organic substances. 
Nor is it implied that neobiogenesis, as 
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outlined here, was or is a phenomenon 
of frequent occurrence; rather, it is 
proposed that there is a distinct possi- 
bility that this event has occurred 
throughout biological time and may 
still occur today. The frequency of 
such an occurrence is a matter which 
at present cannot be readily deter- 
mined. 

Competition against existing organ- 
isms. Another ‘line of reasoning against 
the occurrence of repetitive neobio- 
genesis concedes, for the sake of argu- 
ment, that it is a possibility but proceeds 
to claim that it would be impossible for 
a primitive living thing thus evolved to 
survive in the face of fierce competition 
from the organisms already present and 
adjusted to the environment. The 
assumption that an organism, simply 
because it is newly arisen, will have no 
adaptive features and will meet insuper- 
able competition in any place and at 
any time is unwarranted and untenable. 
The argument has validity only if it can 
be established that all organisms of 
neobiogenetic origin would meet with 
overpowering competition. This reason- 
ing is based on an exaggeration of the 
concept of the struggle for existence 
and ignores interspecific compatibility 
and aid. As long as it is conceivable 
that a newly arisen organism may be 
compatible or symbiotic with the exist- 
ing organisms in its environment, the 
argument is invalid. In addition, it is 
possible that through neobiogenesis 
subsequent to that of the period when 
living forms first evolved, parasitic or- 
ganisms may be established—a situation 
not possible in the first instance. The 
original organisms had to have a 
metabolism independent of the ex- 
istence of other organisms. Since then 
it has been possible for organisms 
which lack various functions (for ex- 
ample, forms without the complete 
metabolism necessary for independent 
existence) to arise and lead a parasitic 
or symbiotic existence. If a unit possess- 
ing an incomplete metabolism should 
arise out of the variety of organic com- 
pounds existing today, it would be des- 
tined to be destroyed in any local en- 
vironment devoid of living things. In 
the presence of cells or organisms 
possessing the requisite complementary 
metabolism, such a _ neobiogenetically 
evolved form would have a chance of 
survival. Indeed, for such forms, the 
presence of other organisms, instead of 
posing the threat of certain extinction 
through fierce competition, becomes 
the sine qua non of their origin and 
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survival. Thus, a wider variety of 
simple organisms can originate through 
neobiogenesis today than was the case 
when living forms first evolved; the 
first organisms, perforce, had to be 
of more specific and limited metabolic 
scope. 

Biochemical similarities among all 
organisms. Another line of argument 
against repetitive neobiogenesis points 
to the similarity in the chemistry of 
all organisms. This subject has many 
aspects. For example, all naturally 
occurring amino acids, regardless of 
source, are of the L form, with notably 
few exceptions. It is argued that since 
D and L forms are mutually antago- 
nistic or require different enzymes, the 
first organisms could incorporate one 
or the other, but not both, into their 
metabolism. The evidence is interpreted 
as showing that chance favored the L 
form (8). Repeated neobiogenesis, it 
is argued, would establish organisms 
which by chance incorporated the D 
form, and the notable absence of this 
form is taken to mean a lack of success- 
ful instances of neobiogenesis since the 
period when living organisms first 
evolved. 

Another aspect of this argument is 
based on the identity of or great simi- 
larity between organic compounds 
found in widely different forms. The 
same amino acids are found to compose 
the different proteins in widely differ- 
ent species. Similar metalloporphyrins 
are the active components of chloro- 
cruorins, chlorophylls, hemoglobins, 
cytochromes, peroxidases, and cata- 
lases, although these compounds may 
have different biochemical roles. A 
wealth of other examples exists. Still 
another argument along the same lines 
is based on the presence of identical 
or very similar biochemical pathways 
in widely different organisms. For 
example, the  ornithine-citrulline-ar- 
ginine pathway, the tricarboxylic acid 
cycle, the mechanism for the transfer 
of electrons in the oxidation-reduction 
system, and the activity of nucleic acids 
and “high-energy” triphosphates are 
found in unicellular and multicellular 
organisms, plant and animal. 

The foregoing observations are taken 
to mean that the original instance of 
biopoesis occurred through chance in- 
corporation of specific stereoisomers 
and specific types of organic com- 
pounds. All subsequent organisms, it 
is claimed, arose by descent from the 
original form and thus were compelled 
to utilize the same compounds. Muta- 





tion, based on the existing substances, 
established an increasing variation in 
compounds, pathways, and _ species, 
which were all interrelated, however, 
through common descent. Organisms 
descending from separate forms of neo- 
biogenetic origin, it is argued, would 
be expected to show greater variation, 
some of these forms having been es- 


tablished, by chance, with opposite an- | 


tipodes, different organic compounds, 
and different pathways. 

All these observations overlook the 
probability that, some time after the 
first organisms arose, the preponderance 
of biochemically important, optically 
active, organic substances changed 
from racemic mixtures to the isomers 
characteristic of the first successfully 
established organisms. Whereas the syn- 
thesis of organic substances in the 
absence of living things would usually 
lead to the formation in equal quanti- 
ties of both forms of enantiomorphous 
substances, enzymatic synthesis results 
in the formation of only one of the 
antipodes. As the formation of organic 
compounds shifted from abiotic syn- 
thesis to synthesis by living things, there 
occurred a change in over-all synthesis 
from racemic mixtures to, preponder- 
antly, the biologically selected isomers. 
Gradual degradation of the biological- 
ly rejected antipodes and their conver- 
sion into the biologically accepted ones 
would result in the shift of emphasis 
mentioned. Subsequent instances of 
neobiogenesis would have to occur with- 
in such a milieu, and consequently the 
forms would possess a chemical simi- 
larity to pre-existing organisms. Too, 
subsequent forms of neobiogenetic ori- 
gin, having as a basis not only existing 
organic molecules but also existing re- 


acting systems—that is biochemical 
pathways — would’ exhibit common 
metabolic aspects. Such organisms 


would consequently contain many com- 
pounds, develop biochemical pathways, 
and exhibit reactions characteristic of 
pre-existing organisms. 


Origin of Optical Activity 


Intramolecular displacements and 
conversion of racemates are not the 
property of living things or enzyme sys- 
tems only. This problem has been in- 
vestigated by Winstein, Streitweiser, and 
others (9). In the last few years evidence 
has also been adduced for stereospecific 
polymerization in the presence of com- 
plex catalysts (J0-17). Ziegler (/0) re- 
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ported the formation of polymers of 
high molecular weight with complex 
catalysts under normal conditions of 
temperature and pressure. These cata- 
lysts consisted of a mixture of TiCk 
and triethyl aluminum in heptane. The 
polymerization of ethylene under these 
conditions takes place rapidly and is 
devoid of short-chain branching. Natta 
and his school expanded these obser- 
vations with intensive investigation 
(12-17) of modifications of the Ziegler 
catalysts. They experimented with com- 
binations of TiCls and of TiCk with 
aluminum trialkyls (AlRs) where R 
equals CHs up to CsHi. Stereospecific 
polymerization occurred and was high- 
est with the violet crystalline form of 
TiCls and triethyl aluminum, the 
longer-chain alkyls being less effective 
(14). Other factors which affect stereo- 
specific polymerization are discussed by 
Natta in a later paper (16). Some of 
these polymers, on _ crystallographic 
analysis, appear to have a helical struc- 
ture and are formed by terminal addi- 
tion of monomers (/2); this brings to 
mind the end-chain addition of mono- 
nucleotides to deoxyribonucleic acid 


primer (/8) and to ribonucleic acid . 


(19). The structure of the catalyst 
complexes was also studied (/5). It 
was found that the active catalytic cen- 
ters are metallo-organic complexes 
which exist in enantiomorphous pairs, 
each member controlling the synthesis 
of the corresponding antipodal poly- 
mer. The result is a mixture of optical- 
ly active antipodes. This resembles 
stereospecific synthesis in living forms 
where each stereoisomer has its corre- 
sponding enzyme and differs from the 
usual abiotic synthesis of stereoisomers, 
in which both antipodes result in equal 
numbers from the same catalyst. In 
the latter case a single mechanism op- 
erates, and chance determines the align- 
ment of an asymmetric center in any 
of its possible positions. It is not pos- 
sible to separate such a process into 
different specific stereoisomeric syn- 
theses. In the former case this is con- 
ceivable, and as Natta points out, 
it would be of “remarkable interest” to 
isolate the asymmetric active centers 
corresponding to only one of the two 
enantiomorphous forms, “since it could 
solve the problem of asymmetric or- 
ganic synthesis in the field of macro- 
molecules” (75). Many important devel- 
opments can be expected from this new 
research field. These considerations 
raise the question whether some reso- 
lution of racemic mixtures could al- 
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ready have taken place or optical 
activity could have already occurred 
before the emergence of life, the occur- 
rence of specific antipodes in the first 
organisms thus being not merely left to 
chance. 


Past Controversy 


A brief historical survey may be 
pertinent at this point. Experimental 
evidence at various times has been 
brought in support of, and against, the 
possibility of spontaneous generation. 
Aristotle’s (20) belief in spontaneous 
generation dominated scientific thinking 
for many centuries. Outstanding among 
his followers was Needham (2/) 
who, two thousand years later, defended 
spontaneous generation, whereas his 
contemporary Spallanzani (22) held the 
opposite view. The controversy was 
once again revived one hundred years 
after that by Pouchet (23), who sup- 
ported the possibility of spontaneous 
generation, and Pasteur (24), who ap- 
parently closed the issue by disproving 
the contention of his antagonists with 
his brilliant experimentation. Aside 
from the fact that, in general, a nega- 
tive result in an experiment merely 
tells of the failure of that experiment 
but does not necessarily preclude suc- 
cess in further experimentation, all ex- 
periments testing neobiogenesis have 
been of too limited a scope to be 
valid. Contrary to popular belief, Pas- 
teur did not disprove spontaneous gen- 
eration, as an examination of his reports 
will show, but rather, he demonstrated 
the faultiness in design of the experi- 
ments of his predecessors who claimed 
to have shown the occurrence of spon- 
taneous generation. His papers bear 
titles such as “Experiments relative to 
generation said to be spontaneous.” His 
central interest was in showing that 
fermentable mixtures would not fer- 
ment if they were not brought into 
contact with the “germs” present in the 
air but would do so on exposure to 
such particles. He _ successfully de- 
molished the contention of those who 
claimed’ to have demonstrated spon- 
taneous generation but did not disprove 
“once and for all” the possibility that 
the most primitive microorganisms orig- 
inated through neobiogenesis. In more 
recent years, with the technological, 
biochemical, and _ philosophical ad- 
varices that have been made allowing 
deeper penetration into the problem, 
the ever-recurring question once again 


may be raised, but at a more sophisti- 
cated level. 


Proposed Modification of the 
Monophyletic Theory of Evolution 


Repetitive neobiogenesis, as suggested 
above, would establish organisms simi- 
lar in metabolism to known forms. The 
suggestion that repetitive neobiogenesis 
may be expected to establish exotic 
forms of life different from the form of 
life as we know it may have a place 
only in science fiction. It may very well 
be that life as we know it—that is, the 
complex, interdependent metabolic re- 
actions supported in a structure we 
recognize as protoplasm—is the only 
form that matter can eventually take in 
its evolution toward the origin of or- 
ganisms. Indeed, it is possible, even 
though it appears improbable, that life 
can exist only with the specific isomers 
which we find associated with it, and 
that the presence of these isomers was 
not the result of random choice but of 
necessity. 

One may well ask what is gained by 
proposing the repetitive origin, in time, 
of organisms based on a structure and 
metabolism similar to pre-existing or- 
ganisms. The answer, of course, is 
that it does not matter how similar the 
results of neobiogenesis are to pre-exist- 
ing organisms. But the idea that neo- 
biogenesis is possible, and may have 
been taking place ever since life first 
occurred, does matter. Concretely, it 
would appear more plausible to accept 
present-day viruses as units of recent 
and present origin than to suppose that 
they descended through some two bil- 
lion or more years relatively unchanged. 
Throughout time, viruses either evolved 
into higher organisms or were elimi- 
nated in the process of evolution, being 
ever re-established through neobio- 
genesis. The same may be said for bac- 
teria at any period in time, except that 
bacteria probably represent some de- 
gree of evolution from a more primitive 
progenitor. They, too, are destined for 
further evolution or elimination, while 
progenitors, already arisen, continuous- 
ly evolve into the newer bacteria. 

The discontinuities in the paleonto- 
logical evidence are explained away by 
the contention that some forms are not 
subject to fossilization, while many that 
are did not encounter the conditions 
favorable for fossilization, and, finaliy, 
the conclusion that many discoveries 
have yet to be made. Some of the 
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discontinuities, however, can be viewed 
as the result of separate cases of neobio- 
genesis. The same may be said of the 
discontinuities in the taxonomic ar- 
rangement of existing organisms. The 
difficulty of placing viruses, bacteria, 
certain “algae,” sponges, and so on, 
in a fitting place in any taxonomic 
scheme based on a monophyletic hypo- 
thesis may stem from the possibility 
that the discontinuities are real and rep- 
resent the existence of separate lines of 
descent from independent instances of 
neobiogenesis at different times in the 
history of the earth down to the 
present (25). 
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Somatic Radiation Dose for 


the General Population 


The report of the Ad Hoc Committee of the 
National Committee on Radiation Protection 
and Measurements, 6 May 1959 


At its meeting in November 1958, 
the executive committee of the Na- 
tional Committee on Radiation Pro- 
tection and Measurements undertook 
to re-examine the problem of exposure 
of the population to man-made radia- 
tions from the point of view of somatic 
effects as distinct from genetic effects. 
This review was undertaken because of 
the widespread public concern over the 
possible effect of radiation from fall- 
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individuals or for population groups. 
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The NCRP felt that information rela- 
tive to the question was essentially the 
same as that outlined in National Bu- 
reau of Standards Handbook 59. How- 
ever, it appeared desirable to make a 
new and independent examination of 
the problem for the purpose of affirm- 
ing the views of the NCRP. For this 
purpose, the NCRP established an Ad 
Hoc Committee to examine the ques- 
tion further. 

At its inception, the National Com- 
mittee on Radiation Protection and 
Measurements centered its activities pri- 
marily around the problem of radiation 
hazards associated with industrial and 
medical uses of radiation. During suc- 
ceeding years, it became increasingly 
apparent that NCRP could not ignore 
its responsibility for making recom- 
mendations concerning radiation ex- 
posure of larger population groups. 
Cognizance was taken of this problem 
at various times—for example, in NBS 
Handbook 59 (issued 24 September 
1954), on pages 78 and 79, in the 
paragraphs “Non-occupational Expo- 
sure of Minors” and “Number of Ex 
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posed Individuals” as well as in the 
separate paragraph found at the end 
of the Handbook. On 8 January 1957, 
the. preliminary statement released by 
NCRP setting forth its revised philos- 
ophy on the maximum permissible ra- 
diation exposure to man suggested a 
certain limit for average gonadal ex- 
posure of the population. The adden- 
dum to NBS Handbook 59, dated 15 
April 1958, contained additional rec- 
ommendations concerning the maxi- 
mum permissible dose to individuals 
outside controlled areas, and attribut- 
able to normal operations within con- 
trolled areas, for both external radia- 
tion exposure and internally deposited 
radioactive materials. In its statement 
of 23 April 1959, the use of the same 
maximum permissible dose (MPD) 
was extended to individuals in the pop- 
ulation-at-large. 

The Ad Hoc Committee report, the 
NCRP believes, serves to reaffirm the 
broad policies of the NCRP with regard 
to basic permissible dose criteria, but 
the report is not to be regarded as con- 
taining specific recommendations by 
the NCRP. 

The report takes the line of con- 
servatism. The Ad Hoc Committee felt 


that there was no other choice until 


more and better information is avail- 
able on the effects of low-level chronic 
radiation exposure. Although a con- 
servative and possibly pessimistic as- 
sumption with regard to radiation 
effects has been made, this should not 
carry any implication that either the 
NCRP or the Ad Hoc Committee ac- 
cepts such assumptions as established 
facts. These assumptions have been 
adopted in the interests of prudence. 
Upon review of the Ad Hoc Commit- 
tee’s report, it was noted that while 
the report suggests a basis for express- 
ing the maximum permissible somatic 
dose for the population, it does not 
contain specific recommendations im- 
mediately applicable as maximum per- 
missible doses. It also appears likely 
that the maximum permissible doses 
that might be derived from the Ad Hoc 





The members of the Ad Hoc Committee of the 
National Committee on Radiation Protection and 
Measurements are: Austin Brues, Argonne Na- 
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Technology; Karl Z. Morgan, Oak Ridge Na- 
tional Laboratory; W. S. Snyder, Oak Ridge 
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Western, U. S. Atomic Energy Commission; and 
Hymer L. Friedell, Western Reserve University, 
chairman. Lauriston S. Taylor, chairman of the 
National Committee on Radiation Protection and 
Measurements, prepared the introductory mate- 
tial, 
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Committee’s report would not be widely 
different from the current recommen- 
dations of the International Commis- 
sion on Radiological Protection even 
though they are expressed in reference 
to another base. This report is, there- 
fore, being referred to NCRP subcom- 
mittee I on “Maximum Permissible 
Dose Criteria” for further consideration 
and the possible formulation of specific 
values to be recommended as the maxi- 
mum permissible dose. Pending the 
possible formulation and approval of 
such recommendations, the NCRP rec- 
ommends the use of the current recom- 
mendations of the ICRP concerning 
permissible doses for the population. 


Report of Ad Hoc Committee 
I. Introduction 


The National Committee on Radia- 
tion Protection, in the past, has rec- 
ommended maximum permissible doses 
of ionizing radiation for occupationally 
exposed persons and other special 
groups. Its recommendations regarding 
exposure of the whole population to 
radiation have been primariiy con- 
cerned with the genetically significant 
dose. An increasing number of sources 
of man-made radiation, industrial and 
military, make it desirable to consider 
the setting of maximum _ permissible 
levels of somatic exposure for the gen- 
eral population. This becomes increas- 
ingly important in view of the fact that 
certain radioelements, such as stron- 
tium and iodine, are nonuniformly dis- 
tributed in the body and result in much 
larger doses to specific body tissues than 
to the gonads. This Ad Hoc Committee 
was appointed to examine the problem 
and report to the National Committee 
on Radiation Protection. 

The Ad: Hoc Committee has con- 
sidered the basic concepts and premises 
by which maximum permissible levels 
of ionizing radiation for the general 
population might be established and 
how these might be applied to radio- 
strontium and other widespread con- 
taminants. 


II. Dose-Effect Relationship at Low Doses 


Radiation doses to which the general 
population is likely to be exposed in 
peacetime are very low. Furthermore, 
the rate of delivery from most sources 
is slow, so that a small dose is accumu- 
lated over a long period. Yet the exist- 
ing data upon which present protection 


criteria are based are from experi- 
mental animals exposed at higher, and 
frequently from acute, doses. Similarly, 
human data that are available are also 
primarily from higher doses. 

If we understood the exact mecha- 
nism of the interaction of radiation and 
biological tissue, and the subsequent 
chemical, physiological, and morpho- 
logical events leading to the final effects, 
we could extrapolate back to very low 
doses and make confident estimates of 
the extent of human damage to be 
expected from such a dose. Lacking this 
information, we must rely on the char- 
acter of the dose-effect curve at higher 
doses and estimate the effects of changes 
in intensity and spacing of the dose. 

A proportional (linear nonthreshold) 
relation between dose and _ biological 
effect is usually taken to imply a 
single-event process, especially if this 
is supported by data showing dose rate 
independence. More accurately, the re- 
lationship is log S =-kD (where S is 
the proportion not effected, D is the 
dose, and k is a constant). At low doses, 
this is not distinguishable from a 
straight line. With such a dose-effect 
relationship, linear interpolation be- 
tween the observed values and the 
origin is acceptable when the doses and 
the related effects are too low to be 
measured accurately with our present 
methods. 

If the true relationship is curvilinear 
at low doses, or if there is a threshold 
dose below which no effect is produced, 
a more complex mechanism may be 
inferred and extrapolation to lower 
doses could be grossly misleading. 

The committee concludes that the 
present data are still insufficient to 
establish the character of -the dose- 
response curve for somatic effects. Nor 
is there sufficient knowledge of the 
mechanisms to serve as a guide in areas 
where the data are not available. 

In the absence of such information, 
the committee believes that it is pru- 
dent to be conservative and choose a 
premise which, if in error, would be 
likely to overestimate the effect of low 
doses rather than underestimate it. The 
committee decided to adopt as an as- 
sumption that a proportional relation- 
ship between dose and effect exists, as 
briefly outlined above. This signifies 
that no threshold exists, and, by infer- 
ence from some of the theoretical con- 
cepts, we will assume further that the 
radiation dose is completely cumulative 
and that the effect is independent of 
the rate at which the radiation is de- 
livered. 


483 








If there is a threshold, there will be 
no effect at doses below this threshold 
value. If the true relation is curvilinear 
with an accelerating effect as the dose 
increases, such as would occur if the 
biological effect depended on multiple 
events or on a mixture of threshold 
and nonthreshold causes, the propor- 
tional assumption overestimates the 
effect at low doses. There is the pos- 
sibility that the curve is concave in the 
opposite direction, but this seems very 
remote. Moreover, data that show a 
dose-rate dependence generally indicate 
that the effect is less with a low rate of 
delivery or with intermittent dosage 
than with the same total delivered in 
a short time. For these reasons, the 
committee believes that the propor- 
tional assumption is a conservative, and 
perhaps a stringent one. 

The Ad Hoc Committee emphasizes 
that this conservative assumption was 
adopted not because any definitive con- 
clusions were reached as to the true 
nature of the dose-effect relationship 
but because the committee would pre- 
fer to err on the side of overcaution 
rather than in the opposite direction. 
With this assumption (nonthreshold 
linear dose-effect relationship), or, for 
that matter, any nonthreshold assump- 
tion, it follows that even the smallest 
dose would involve some risk. This 
means that the exposure should be 
kept as low as feasible and that no 
level of radiation is warranted unless 
the benefits balance or outweigh the 
assumed risk. 

This also means that if a maximum 
permissible dose is determined, it will 
necessarily be at an arbitrary level 
where, in the judgment of those choos- 
ing the level, the risk is acceptable as 
compared to the benefits. Every effort 
should be made to maintain the actual 
dose as far below the permissible level 
as possible. 


III. Should the Population Dose 
Differ from that for Occupationally 
Exposed Groups? 


The committee believes that the 
dosage permitted for the general popu- 
lation should be substantially less than 
that permitted for occupationally ex- 
posed or other special groups. Some of 
the reasons are: 

1) The general population is much 
larger, and if exposed to the same 
dosage there will be the risk of a cor- 
respondingly larger number of _ indi- 
viduals with injurious effects. 

2) Employment involving occupa- 
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tional hazard to exposure is voluntary, 
and the extent and nature of the ex- 
posure can, in principle, be foreseen 
by the individual accepting any risk 
that may be involved. 

3) Industrial workers are relatively 
carefully screened. Generally, those 
least able to meet any peculiar hazard 
may be channeled into other activities. 

4) In industry there can be specific 
evaluation and control of the hazards 
by radiation monitoring and _ other 
studies. 

5) Children and embryos may be 
particularly sensitive. These can gen- 
erally be excluded from groups receiv- 
ing the maximum permissible occupa- 
tional dose. 

6) The number of years of exposure 
to radiation for occupational reasons 
will be much less than the number of 
years of exposure to environmental 
sources of radiation. 

7) If industrial hazards exist, it is 
obvious that any of these hazards (one 
of which is radiation) should not be 
spread beyond the individuals in that 
particular occupation. If the hazards to 
the outside nonindustrial population 
are not reduced as compared to those 
within the industry, the risk to the total 
population could be unacceptably high 
because of the contributions from all 
the occupational hazards in the society. 

For these reasons, the committee be- 
lieves that it is appropriate to set lower 
maximum permissible doses for general 
population groups than for persons ex- 
posed to radiation for occupational rea- 
sons. 


IV. Bases for Establishing a 
Maximum Permissible Dose 


On the basis of the assumption dis- 
cussed in section II, any realistic rec- 
ommendations of maximum permissible 
dose must be reached by balancing 
biological risks against the reasons for 
accepting exposures to radiation. It is 
highly improbable that such a balance 
can be made with accuracy, not only 
because of our limited knowledge, both 
of benefits and of risks, but also because 
of difficulties in comparing social, 
economic, and other benefits with radia- 
tion risks. Nevertheless, since decisions 
will be made, if only by default, it is 
desirable to make the best evaluations 
possible at the present time. 

As a first approach, there are several 
possible scales on which the risks from 
low levels of radiation dose may be 
related to human experience. The com- 
mittee believes that all of these are 





meaningful and has tried to consider 
them in its deliberations. 

1) Relating the population dose to 
the level established for occupationally 
exposed groups. This could be done by 
taking an arbitrary fraction of the oc- 
cupational dose and using this as the 
maximum permissible dose for the gen- 
eral population. 

2) Relating population dose to the 
estimated effects of radiation and to 
other risks of life. The estimated effects 
of the exposure of the public to low 
doses of radiation can be assessed in 
principle in three ways: (i) by their 
estimated absolute incidence; (ii) by 
their estimated incidence relative to the 
spontaneous incidence of the same bio- 
logical effects, e.g. leukemia; and (iii) 
by comparison with the effects of other 
population risks not associated with ra- 
diation. 

3) Relating the population dose to 
the natural background radiation level. 
If any risks are associated with natural 
background radiation, they are accepted 
as a normal factor of life. Ordinarily no 
effort is made to reduce them, and ordi- 
narily no consideration is given to 
differences in background levels in 
determining where one shall reside. 

The committee recommends, pending 
more precise information, that maxi- 
mum permissible doses for the general 
population should be related to the 
average natural background level of ra- 
diation. One reason is that this level 
can be determined relatively easily and 
is relatively stable in time. A more im- 
portant reason is that this is a level 
to which the human population has 
been exposed throughout its history. 
The further we get from this level, the 
less confidence we have that any effects 
will be similar in kind and quantity to 
those the population has experienced 
from natural background radiation and 
has been able to tolerate in the past. 


V. Recommendations Regarding 
Permissible Doses to the Population 
It is not the responsibility of this Ad 

Hoc Committee to recommend specific 
levels of maximum permissible dose to 
the population. It hopes that as more 
data become available, both as to bene- 
fits and risks, a maximum permissible 
dose representing a proper balance be- 
tween these can be found. Meanwhile, 
it believes that the maximum permis- 
sible dose of man-made radiation (ex- 
cluding medical and dental sources) 
should not be substantially higher than 
the background level of natural radia- 
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tion without a careful examination of 
the reasons for higher values. For this 
purpose it may be convenient to take 
the background level arbitrarily to be 
100 millirem per year. 

In the practical application of maxi- 
mum permissible levels to the general 
population, it is necessary to consider 
a number of factors, some of which 
are noted in the following discussion. 

It is not feasible at the present time 
to monitor the population dose solely 
by measuring the dose to individuals. 
Moreover, any control measures to be 
effective must be directed at levels of 
radiation and of radioactive materials 
in the environment. Thus, it is con- 
templated that maximum _ permissible 
levels for such environmental factors 
as food, water, and air will be set for 
certain areas in such a manner that the 
radiation dose to typical persons in 
those areas from all sources (excluding 
natural background, medical, and dental 
sources) will not exceed the appropri- 
ate maximum permissible level. For 
this purpose the committee recommends 
that it should be allowable to average 
doses over a suitably long period of 
time, e.g. one year, and over popula- 
tion groups approximating the size of a 
state or major city. Because of vari- 
ability of dose levels with location, it 
is expected that the average dose to the 
total population would be considerably 
less than the maximum permissible 
level. 

Some radioisotopes are distributed 
through the body in such a fashion as 
to give an approximately uniform dis- 
tribution of radiation dose to all of the 
body tissues. However, from certain 
radioisotopes, such as those of stron- 
tium and iodine, radiation doses are 
much higher in some tissues than in 
others. In general, the maximum per- 
missible level should apply to the tissue 
receiving the greatest dose—bone in 
the case of strontium, thyroid for 
iodine. If several sources of radiation 
are involved, the total dose to the tissue 
from all such sources should not exceed 
the maximum permissible level. 

It is recognized that for some radio- 
isotopes, environmental levels may con- 
ceivably result in higher radiation doses 
to children than to adults. In such 
cases, permissible levels should apply 
to radiation doses received in the age 
tanges of highest dose, rather than to 
the population group as a whole. 

The committee emphasizes that the 
final criterion in environmental con- 
trol is the level of radiation dose to 
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human tissues, and that environmental 
levels are used only as indicators and 
means of control. At the present time 
permissible levels for the environment 
may be derived from permissible levels 
of dose to humans only by making 
certain assumptions involving such fac- 
tors as movement of radioisotopes in 
the environment, relationships between 
environmental and dietary concentra- 
tions, and biochemical behavior in the 
body. Recommended maximum permis- 
sible concentrations in the environment 
will require revision as new information 
on such factors becomes available, or 
as indicated by actual experience with 
environmental situations. 

Since any maximum permissible level 
based on the considerations discussed 
above is a relative standard designed to 
keep the average radiation dose to the 
population as low as feasible, it follows 
that a level recommended for one set 
of conditions may not be appropriate 
for another. For example, maximum 
permissible concentrations in foods de- 
signed to limit the release of radioactive 
materials into the environment may 
appropriately be much lower than levels 
at which the foods may be considered 
unfit for use; and maximum permissible 
concentrations in air designed to limit 
the release of materials into the environ- 
ment may be much lower than levels 
at which it would be wise to evacuate 
an area in case of accidental release 
of larger quantities of such materials. 


VI. Discussion 


This committee has not made any 
recommendations regarding medical and 
dental radiation. The reason is that in 
this case the individual exposed to the 
risk and the one receiving the benefit 
are the same. The balancing of the risk 
is largely a medical problem. Further- 
more, there are circumstances when 
going beyond any preassigned maxi- 
mum permissible level may be _ thor- 
oughly justified. It is axiomatic that 
every reasonable precaution should be 
exercised to keep the radiation dose as 
low as possible. 

The Ad Hoc Committee was not 
asked for comments regarding geneti- 
cally significant radiation. With the 
assumption of an effect proportional to 
the dose, which is the same as is gen- 
erally assumed for genetic effects with 
low doses, some of the genetic and 
somatic considerations become very 
similar. Some sources of radiation, such 
as radioactive cesium, give about the 
same dose to the gonads as to other 


parts of the body. For others, such as 
radiostrontium, the gonad dose is ex- 
ceedingly small in comparison with 
the bone dose. 

The committee would like to note 
that if the National Committee on Ra- 
diation Protection chooses a maximum 
permissible dose of man-made radia- 
tion, exclusive of medical and dental 
sources, in the general vicinity of the 
background level, there will be an order 
of agreement with the recommendations 
of other groups that have studied the 
problem. The previous recommenda- 
tion of the National Academy of 
Sciences Committee and the National 
Committee on Radiation Protection for 
a maximum average-per-capita-dose to 
the gonads of 10 roentgens of man- 
made radiation per 30 years is roughly 
three times the background level, and 
these recommendations include the esti- 
mated contribution from medical and 
dental radiation. We note the maximum 
permissible dose of whole-body expo- 
sure for a single individual recom- 
mended for the general population by 
the International Commission on Ra- 
diological Protection and the NCRP, 
although expressed in terms of a frac- 
tion of the permissible occupational 
exposure, is approximately five times 
the background. For long-range plan- 
ning purposes, the International Com- 
mission on Radiological Protection has 
suggested a permissible average level 
for the whole population in the general 
vicinity of the background dose (a man- 
made radiation level of 1.7 times back- 
ground, if background is taken to be 
100 millirem per year). 


VII. Summary: Conclusions 


On the basis of the general principles 
outlined previously, and examination 
of some of the problems posed by wide- 
spread man-made contamination by 
various radioelements, the committee 
makes the following recommendations 
for the guidance of those concerned 
with the establishment of tolerable 
somatic levels for widespread radiation: 

1) The committee believes that pres- 
ent evidence is not sufficient to establish 
the dose-response curve for somatic 
effects at low doses. In the absence of 
such information, the committee has 
chosen to make the cautious assumption 
that there is a proportional relation be- 
tween dose and effect and that the effect 
is independent of dose rate or dose 
fractionation. 

2) On this, or any other nonthreshold 
assumption, it follows that even the 
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smallest dose is associated with some 
risk. Under these circumstances, the 
exposure of the population to any in- 
crease in radiation should not occur 
unless there is reason to expect some 
compensatory benefits. 

3) Because of our present limited in- 
formation, an accurate estimate of the 
hazard and the benefits of a specific 
level of radiation is not possible. There- 
fore, pending more precise information, 
we recommend that the population per- 
missible dose for man-made radiation 
be based on the average natural back- 
ground level. 

Although it is not our responsibility 
to determine the exact level, we believe 
that the population permissible somatic 
dose from man-made radiations, ex- 
cluding medical and dental sources, 
should not be larger than that due to 
natural background radiation, without a 
careful examination of the reasons for, 
and the expected benefits to society 
from a larger dose. 

It is expected that, because of fluc- 
tuations in time and location, the popu- 
lation average dose will be consider- 
ably less than the maximum _permis- 
sible dose. 

4) For purposes of computation, it 


should be permitted to average the 
amounts over a suitably long period of 
time, e.g. one year, and a reasonable 
sized population. 

5) For radiation sources, such as ra- 
dioactive strontium and iodine, which 
deliver radiation predominantly to one 
organ or tissue, the maximum permis- 
sible dose should be established for the 
tissue or organ that is expected to re- 
ceive the most radiation. 

6) It is not possible at present to 
monitor the population dose solely by 
measuring the dose to individuals. Fur- 
thermore, any effective control over 
radiation levels must be directed at the 
levels of radiation and radioactive ma- 
terials in the environment. This means 
that maximum permissible levels will 
need to be established for such factors 
as food, water, and air. The levels 
should be set so that the typical person 
in the area will not receive more than 
the established permissible dose when 
all sources are combined. 

7) It is recognized that setting en- 
vironmental levels involves assumptions 
and conversion factors to translate these 
into human body levels. These factors 
may be expected to change with new 
information, so the environmental levels 


Cornelius Packard Rhoads, 


Leader in Cancer Research 


In announcing the death of Cor- 
nelius Packard Rhoads, which occurred 
on 13 August 1959, the Sloan-Kettering 
Institute described him as “one of the 
principal pioneers in the development 
of treatment of cancer by drugs.” This 
was a modest statement indeed. He 
was, in fact, one of the chief architects 
of the modern era of cancer research. 
His attraction to this field was a natural 
one, from his early training in surgery 
and pathology and his later connection 
with the Rockefeller Institute for 
Medical Research. Two appointments 
that Rhoads received in 1940 were de- 
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cisive factors in the shaping of his 
career. At that time he became profes- 
sor of pathology at the Cornell Uni- 
versity Medical College and director of 
the Memorial Center for Cancer and 
Allied Diseases. In 1945 he was ap- 
pointed director of the newly estab- 
lished Sloan-Kettering Institute for 
Cancer Research, a research affiliate of 
Memorial Center. Five years later he 
relinquished the directorship of Memo- 
rial Center to concentrate his energies 
on the research programs of the Sloan- 
Kettering Institute. 


Rhoads’ personal contribution to 





may be expected. to require continuous 
revision even though the maximum per- 
missible limits to the body are not 
changed. 

8) Recommendations regarding a 
maximum permissible level for medical 
and dental exposures to the patient are 
not given because for somatic effects 
of radiation the possible harm and pro- 
spective benefits occur in the same in- 
dividual in contrast to radiation in- 
volving genetic material. The committee 
urges that continual caution be exer- 
cised to maintain radiation for medical 
and dental purposes at the lowest fea- 
sible level. 

9) Finally, the committee wishes to 
emphasize that under one of the pri- 
mary assumptions made in this report 
(nonthreshold linear dose response), 
the biological effect does not suddenly 
change from harmless to harmful if 
any permissible dose is exceeded. Any 
permissible level which may be chosen 
is essentially arbitrary and every effort 
should be made to keep the radiation 
dosage as far below the permissible 
level as feasible. On the assumption 
noted above, any radiation dose should 
be thought of as being tolerated only 
to obtain compensatory benefits. 


medicine and medical education, and 
particularly to cancer research, was a 
tremendous one. Until his death he con- 
tinued in his appointment as professor 
of pathology in the department of bi- 
ology and growth of the Sloan-Ketter- 
ing Division of Cornell University 
Medical College. As a member of the 
National Research Council he served 
during World War II as a member of 
its subcommittee on blood substitutes, 
as a member of its committee on war 
gas casualties, and as chairman of its 
blood procurement service. Later he 
was a member of the Council’s com- 
mittee on veterans’ medical problems 
and committee on atomic casualties. He 
was a member of the National Research 
Council’s advisory committee on chemi- 
cal-biological coordination and a mem- 
ber-at-large of its Division of Medical 
Sciences. 

Rhoads served as chairman of the 
committee on growth of the National 
Research Council—a group which for 
several years provided valuable guid- 
ance and inspiration for the develop- 
ment of modern cancer research. He 
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was an early member of the National 
Advisory Cancer Council of the Pub- 
lic Health Service and later became a 
member of the Cancer Chemotherapy 
National Committee which was formed 
in 1955 to provide guidance for the 
national, cooperative, voiuntary cancer 
chemotherapy program administered 
through the Cancer Chemotherapy Na- 
tional Service Center at the National 
Cancer Institute. He was a member and 
former director of the American Can- 
cer Society and a member of the special 
of the 
Medical Society of the County of New 
York. His honors and appointments, 
and his membership in professional and 
learned societies, were numerous and 
distinguished. 

Although the extensive, provocative, 
and highly promising field of chemo- 
therapy took a large share of Rhoads’ 
attention, his interest was by no means 
confined to this aspect of the cancer 
problem. He was equally interested in 
and alert to the importance of such 
fields as steroid metabolism in cancer, 
clinical biochemistry of gastric and 


other forms of cancer, diet in experi- © 


mental cancer, and anemia. In fact, 
there was no facet of the problem of 
neoplastic disease that fell outside the 
wide circumference of his professional 
interest. 

The Sloan-Kettering Institute for 
Cancer Research became _ Rhoads’ 
whole mission. In guiding its course he 
exhibited an unusual combination of 
administrative ability, scientific direc- 
tion, and executive leadership. He had 
an instinct for finding “the right man 
for the job” and inspiring him with an 
enthusiasm for the work that produced 
remarkable results. He wanted his asso- 
ciates to have the best possible environ- 
ment in which to live and work. He 
wanted them to feel encouraged and, 
above all, to succeed. In order to pro- 
vide them with the best, he worked 
hard to develop sound research pro- 
grams and then to seek support for 
these programs from whatever private 
and public resources he could reach. 
As the captain of a large and diversified 
research force he saw the large issues 
and exhibited impatience with trifles. 
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Cornelius Packard Rhoads 


In short, his leadership was of the 
highest order. 

Had Rhoads been allowed time to re- 
flect upon his career before it was so 
suddenly ended, I can imagine that he 
might have summed it up with a 
thought like that expressed in the last 
words of a “namesake,” Cecil Rhodes: 
“So little done—so much to do.” Yet 
he could not deny, in all modesty, the 
magnitude of his own accomplishments 
and the importance of his guidance and 
counsel in shaping the modern era of 
cancer research. There is, in truth, 
much to do—so much, in fact, that the 
task is a staggering one to contemplate. 


It will be done under the courageous 
and imaginative leadership of men like 
“Dusty” Rhoads. We will find them 
among those whose growth in stature 
is nourished by his exampie. For Cor- 
nelius Rhoads will emerge in the full- 
ness of time as the dominant figure of 
an era of unprecedented importance in 
the centuries-old battle against one of 
the worst scourges of mankind. The 
ultimate victory will be no less his 
than ours. 

JoHN R. HELLER 
National Cancer Institute, 
National Institutes of Health, 
Bethesda, Maryland 
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Science in the News 


Repeal of the “Non-Communist” 
Affidavit in the Education Act 
To Be a Lively Issue in Congress 


A bill has been introduced in the 
Senate that would repeal the contro- 
versial provision in the National De- 
fense Education Act which requires 
every student recipient of a federal loan 
to execute not only the traditional oath 
of allegiance but also an affidavit dis- 
claiming belief in or support of any 
organization advocating illegal over- 
throw of the government. The bill to 
repeal the disclaimer or “non-Com- 
munist” affidavit was offered on 27 
January by Senator John F. Kennedy 
(D-Mass.) and Senator Joseph S. Clark 
(D-Pa.), who were joined in sponsor- 
ship by Senator Jacob Javits (R-N.Y.). 

The new proposal (S. 2929) is a 
modification of the Kennedy-Clark 
measure introduced last session (S. 819), 
which recommended repeal of both the 
loyalty oath and the disclaimer affidavit 
required in Section 1001(f) of the Edu- 
cation Act. Although there has been 
widespread protest throughout the 
academic community against the dis- 
claimer, there has been little opposition 
to the loyalty oath. 


Objections to Affidavit 


These are some of the objections to 
the affidavit. 

It is unnecessary. As Kennedy has 
pointed out, why should a student be 
required to swear that he is loyal as 
well as that he is not disloyal? 

It is discriminatory, implying that stu- 
dents are less reliable than others who 
receive government assistance, such as 
businessmen, farmers, homeowners, and 
veterans and their dependents. 

It is ineffective, for no Communist 
would hesitate to take either the oath or 
the affidavit. 

It is unconstitutional, because the 
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First Amendment of the Constitution 
guarantees freedom of belief. President 
A. Whitney Griswold of Yale Univer- 
sity said recently in a New York 
Times article that the disclaimer affi- 
davit “extends beyond the basic laws 
of the land into the realm of belief and 
conscience, where definitions are vague 
and actions become matters of debate.” 

It defeats the very purposes of the 
Education Act, as President Nathan 
Pusey of Harvard has pointed out, “by 
keeping especially conscientious stu- 
dents from the Act’s benefits.” 

It results in government interference 
in institutional affairs, for educational 
institutions are obliged to secure the re- 
quired affidavit as a prerequisite to 
granting a loan or recommending a can- 
didate for a fellowship. This is con- 
sidered by many to be government inter- 
ference in an area of administration that 
belongs without restriction to free in- 
stitutions of higher learning. 


Protests Widespread 


Some 60 colleges and universities 
have formally protested against the dis- 
claimer provision in the National De- 
fense Education Act. Six institutions 
have refused from the beginning to 
participate in the Act’s program because 
of it. They are Bryn Mawr, Haverford, 
Mills, Princeton, the University of Rich- 
mond, and Swarthmore. Fourteen others 
participated and then withdrew: Am- 
herst, Antioch, Bennington, Goucher, 
Grinnell, Harvard, Oberlin, Radcliffe, 
Reed, Sarah Lawrence, St. John’s (Md.), 
Wilmington (Ohio), Yale, and Wellesley. 
Approximately 40 institutions—the most 
recent, Vassar, on 13 February—have 
protested against the affidavit although 
they have remained in the program. 

In addition, statements of opposition 
have been released by about a dozen 
professional associations, including the 
AAAS, the American Association of 





Professors 
pioneering campaign against the meas. 
ure), the American Council on Educa- 
tion, and the National Education As. 
sociation. 


University (which led a 


Even students themselves are organiz- 
ing to combat the issue. The Harvard 
Crimson, a college daily, has published 
a 15-page pamphlet of protest titled 
“Worse Than Futile.” The pamphlet, 
which has an introduction by Senator 
Kennedy, has been distributed at 1200 
colleges and universities. 

Harvard has a faculty-student repeal 
committee which has been leading a 
letter-writing campaign at Harvard and 
at other institutions. It is reported that 
the committee persuaded more than 
2000 undergraduates to send cards and 
letters to their congressmen during ex- 
amination week last month. The Univer- 
sity of Chicago, Antioch, and Radcliffe 
are said to be planning similar cam- 
paigns. 

The public figures who have endorsed 
repeal of the measure include T. Keith 
Glennan, director of the National Aero- 
nautics and Space Administration; Ar- 
thur S. Flemming, Secretary of Health, 
Education, and Welfare, whose agency 
administers the Education Act program; 
and President Eisenhower, who showed 
how important he considers the issue 
by discussing it in his budget message 
on 18 January. The President said that 
the disclaimer affidavit is “unwarranted, 
and justifiably resented by a large part 
of our education community, which 
feels that it is being singled out for this 
requirement.” 


Issue in Both Houses 


Despite this weighty public support, 
Kennedy’s new bill, S. 2929, will meet 
lively opposition on the Senate floor, 
where it will probably be discussed early 
in March. The proposal was reported 
out on 2 February by the Senate Labor 
and Public Welfare Committee, which 
approved the measure by a vote of 12 
to 3—the same majority by which it 
approved S. 819 last session. The latter 
was recommitted to committee after 
a debate during which Senator Russell 
B. Long (D-La.) said: 

“Are we going to make conditions 
such that it will not be possible to con- 
vict a man who is a Communist, who 
is taking money from the Government 
and taking advantage of all the things 
which the Government offers? Some- 
where along the line there may be an 
opportunity to prosecute him. We have 
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The location of the 1960 AAAS 
annual meeting, to be held 26-31 
December, has been changed from 
Philadelphia to New York. 

In June 1955, the Board of Direc- 
tors selected sites for the Associa- 
tion’s annual meetings for the years 
1959-62 and decided on Philadel- 
phia for 1960. Accordingly, a request 
to the local convention bureau for 
adequate accommodations was made, 
and acknowledged, shortly there- 
after. Unfortunately, at a later date, 
another large convention was booked 
in Philadelphia for 26-31 December, 
on the assumption that there would 
still be adequate facilities to accom- 
modate the AAAS. This other com- 
mitment, which made one large and 
two smaller hotels unavailable for 
the AAAS meeting, was not brought 
to the AsSociation’s attention until 
the time of the recent Chicago 
meeting. 

.In January a survey of the remain- 
ing hotel facilities and other possible 
meeting rooms throughout Philadel- 








AAAS Meeting Site Changed: New York, Not Philadelphia, To Be Host This Year 


phia made it clear that, while a meet- 
ing could be held there, it would be 
an extremely inconvenient one: The 
exhibits would have to be located 
either in the Convention Hall, 2 miles 
from the downtown hotels, or in the 
lobby and lower-level Garden Ter- 
race Room of the Benjamin Franklin 
Hotel; the AAAS presidential ad- 
dress and reception would have to 
be held in the Academy of Music, 
blocks away; and at least half the 
concurrent sessions on days when 
the schedule was heaviest would have 
to be assigned to medical classrooms, 
company recreation rooms, court- 
rooms, and perhaps department- 
store fashion rooms. Quite possibly 
there would have been a scarcity of 
hotel bedrooms. 

Though last-minute changes in 
location are never desirable, the As- 
sociation decided to look for a more 
adequate and convenient meeting 
site. Fortunately, the Grand Central 
zone of New York City was open, 
and the AAAS Executive Committee 


has voted unanimously to 
1960 meeting there. 

All the facilities of the Commo- 
dore, Biltmore, Roosevelt, and Bel- 
mont Plaza hotels, and a large part 
of the facilities of the Waldorf-As- 
toria, are available for this year’s 
convention. In the first four, uniform 
flat rates of accommodation will be 
as follows: single room, $8.50; room 
with double bed, $14; room with 
twin beds, $15.50. The Waldorf has 
reserved at least 400 rooms at the 
following flat rates: single room, $10; 
room with double bed, $16; room 
with twin beds, $18. Since the five 
hotels are well equipped and grouped 
in the area around Grand Central 
Station, a particularly convenient and 
comfortable meeting is assured. 

Rockefeller Center, the many new 
buildings of Park Avenue, and the 
Fifth Avenue shops are all within 
easy walking distance, and those who 
attend this year’s meeting will find 
a wide variety of things to see and do 
before and after the sessions. 


hold the 








the opportunity to provide for it now.” 
This is one of the more usual oppo- 
sition arguments. Defenders answer by 
saying that laws already exist under 
which it is possible to prosecute a 
person who advocates overthrow of the 
government. Nevertheless, Senator Karl 
E. Mundt (R-S.D.) is expected to offer 
an amendment under which there would 
be no inquiry into belief as such—thus 
meeting the issue of constitutionality— 
but under which an active Communist 
party member could be prosecuted. 
Opposition to repeal of the disclaimer 
affidavit is expected to be greater in the 
House than in the Senate. Although 
eight repeal bills have been introduced 
in the House, there has been no action. 
All of the bills have been referred to 
the House Education and Labor Com- 
mittee, whose chairman, Representative 
Graham A. Barden (D-N.C.), said em- 
phatically a year ago: “I will resist with 
everything that is within me the re- 
moval of that provision.” He also com- 
mented that the academic community 
was “interested in the money, then they 
want to raise a great howl about taking 
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an oath of allegiance to America.” 

Another influential member of the 
House committee, Representative Carl 
Elliott (D-Ala.), who is chairman of 
the Special Education Subcommittee, 
to which the repeal bills have been as- 
signed, stated publicly only a few weeks 
ago that he “wasn’t worried” about the 
few schools opposed to the affidavit and 
had no plans to schedule hearings. 

In contrast, the administrator of the 
federal student-loan fund, John F. 
Morse, said as long ago as mid-No- 
vember that if more colleges dropped 
out, this could lead to “destruction of 
a magnificent program.” He expressed 
sympathy with the reasons given by in- 
stitutions for withdrawing, but he 
pointed out that the Education Act was 
passed for the benefit of needy students, 
not for the benefit of institutions, and 
observed: “Wealthy institutions may 
well provide these benefits from other 
sources, but there are a number of in- 
stitutions which, if they were to take 
the stand Harvard, Yale and others 
have taken, would literally force stu- 
dents out of college.” 


The precedent for the Education 
Act’s non-Communist affidavit may be 
found in the National Science Founda- 
tion Act of 1950, from which the pres- 
ent controversial provision was copied. 
The foundation administers its own fel- 
lowship funds—and loyalty-oath pro- 
visions—whereas educational _institu- 
tions must process the applications for 
Education Act funds. To date, more 
than 12,000 applicants have signed the 
NSF affidavit to qualify for graduate 
science fellowships, and there has been 
no organized protest from the scientific 
community. 





President Explains New 
United States Test Ban Proposal 


The following is the text of a White 
House statement on the new United 
States proposal for a ban on nuclear 
weapons tests. The proposal, which 
the Soviet Union is reported to have 
labeled “unacceptable,” was formally 
presented at the Geneva test-ban con- 
ference on 11 February. 
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The United States representative at 
the Geneva conference on the discon- 
tinuance of nuclear weapons tests is 
presenting today a proposal for the 
ending of nuclear weapons tests in ali 
the environments that can now be ef- 
fectively controlled. 

The new United States proposal 
would ban all tests above ground up 
to the greatest heights to which ef- 
fective controls can now be agreed, all 
tests in the oceans, and all under- 
ground tests above the present limit 
(or “threshold”) of detection and 
identification. 

At the same time the proposal in- 
cludes provision for a program of joint 
research and experimentation by the 
United Kingdom, the Union of Soviet 
Socialist Republics and the United 
States to improve the detection of small 
tests under ground and thus permit the 
extension of the ban to such tests. Ex- 
tensive research and experimentation 
is already under way in the United 
States to improve detection instruments 
and techniques. 


Would Allay World Concern 


The new approach, if agreed to, 
should allay world-wide concern over 
possible increases in levels of radio- 
activity, since it discontinues all tests 
which can release radioactivity into the 
atmosphere, 

As for underground tests, the pro- 
posal represents an effort to find ways 
around the significant disagreements 
that remained unresolved in the tech- 
nical working group which reported to 
the conference in December. The pro- 
posal would ban those tests which cause 
seismic magnitude readings of 4.75 or 
more. This is the level that can now be 
adequately monitored. We propose to 
express the level in terms of signal 
strength, since Soviet and Western 
scientists are in substantial agreement 
as to the measurement of signals but 
not on the equivalent kiloton yields of 
seismic disturbances. 

The United States, since the incep- 
tion of the Geneva conference on the 
discontinuance of nuclear weapons 
tests, has persistently sought a lasting, 
safeguarded agreement banning all 
nuclear weapons tests. We have, at the 
same time, indicated willingness, as in 
our proposal of May 5, 1959, to move 
immediately to consolidate in a first 
step agreement, the broadest existing 
area of agreement while remaining diffi- 
culties are being worked out. 
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Major Difficulties Unresolved 


With the failure to reach agreement 
after the technical conference which 
ended on Dec. 19, 1959, it became clear 
that a controlled, comprehensive agree- 
ment could not, at this time, be 
achieved without great improvement in 
instrumentation or a degree of on-site 
inspection which would be impractical 
to attempt. Lack of agreement at this 
conference has left unresolved major 
technical difficulties in detecting under- 
ground explosions as well as the pro- 
cedures that must be established if on- 
site inspections are to be satisfactorily 
initiated and carried out. 

In this situation, the United States 
is determined to make all possible prog- 
ress toward the ultimate objective of 
the negotiations. We believe that the 
proposal placed before the conference 
today, if entered into in good faith by 
the parties concerned, will lead toward 
eventual prohibition of all nuclear 
weapons tests wnder the practical and 
adequate safeguards that we deem as 
indispensable prerequisites. 

If accepted, the proposal will end 
forthwith, under assured controls: 

(1) All nuclear weapons tests in the 
atmosphere; 

(2) All nuclear weapons tests in the 
oceans; 

(3) All nuclear weapons tests in 
those regions in space where effective 
controls can now be agreed on; and 

(4) All controllable nuclear weap- 
ons tests beneath the surface of the 
earth. 


Further Extension Expected 


Moreover, it will permit, through 
a joint program of research and ex- 
perimentation, the ban to be systemati- 
cally extended to remaining areas un- 
der ground, where adequate control 
measures are not now possible to incor- 
porate. 

These are initial, far-reaching, but 
readily attainable steps. They are steps 
which offer an opportunity to consoli- 
date the important progress made in the 
negotiations thus far. These steps will 
also allay worldwide concern over pos- 
sible increases in levels of radioactivity. 
More importantly, they will greatly en- 
hance the prospects for future interna- 
tional arms limitation and _ control 
agreements. 

It is our hope that the Soviet Union, 
in the light of a reasoned and objective 
appraisal of the facts, will join with us 





in this constructive beginning. Such an 
agreement could be a milestone toward 
the securing of a just and enduring 
peace. 





Filmed High-School Biology 
Course Offered by AIBS 


A complete modern high-school bi- 
ology course in color motion pictures 
has been introduced by the American 
Institute of Biological Sciences (2000 
P St., NW, Washington 6, D.C.). The 
course will be available for use in 
American classrooms next September, 

Planned and in _ production for 
more than 2 years, the film series em- 
bodies content recommended and ap- 
proved by nearly 200 of the leading 
contemporary biologists and by mem- 
bers of professional organizations 
representing the great majority of 
America’s biology teachers. These or- 
ganizations include the AIBS, the Na- 
tional Association of Biology Teachers, 
and the National Science Teachers As- 
sociation. 

Portions of the course already have 
been pretested by 200 teachers with 
classes totalling 7000 pupils in large, 
small, urban, rural, public, and private 
high schools in all parts of the coun- 
try, Hiden T. Cox, executive director 
of the AIBS, announced. “The over- 
all response of these young people has 
been tremendous,” Cox said. “Some 
changes were made as a result of the 
pretesting, but there are overwhelming 
indications of comprehension and 
learning through the films.” 


Use of Course Explained 


The course employs modern instruc- 
tional media and imaginative use of 
filmed material, including inserts show- 
ing prominent biologists and leading 
biological laboratories and field sta- 
tions and inserts of portions of out- 
standing American and foreign research 
films. The inserts include cinemicro- 
graphic film, still photographs, and 
animated sequences. 

A total of 120 films, each of 30 
minutes’ length, makes up the course. 
Each film is basically of the lecture- 
demonstration type. The complete 
package of 120 provides a full year of 
high-quality instruction (recommended 
usage is for not more than three films 
to be shown in any 1 week). Smaller 
units of 12 films on major areas of bio- 
logical knowledge, or individual films 
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of the American Institute of Biological 
Sciences, has been named Medical 
Woman of the Year by the Washing- 
ton, D.C., branch of the American 
Medical Women’s Association. She re- 
tired as chief of the section on bacterial 
toxins at the National Institutes of 
Health last July, after 30 years of work 
for the Public Health Service. 


Fred S. Orcutt, acting head of the 
biology department of Virginia Poly- 
technic Institute, has been named de- 
partment head. 


Hans Selye, professor and director at 
the Institute of Experimental Medicine 
and Surgery of the University of Mon- 
treal, has been named the first recipient 
of the Samuel Charles Miller Memorial 
Award by the American Academy of 
Dental Medicine for his contributions 
to the “art and science of dental medi- 
cine.” 


Robert N. DuPuis has been named 
vice president for research of General 
Foods Corp., Tarrytown, N.Y. He will 
remain on the board of directors of 
Philip Morris, Inc., where he has been 
vice president for research and develop- 
ment. 


John W. Findlay, head of the depart- 
ment of research equipment develop- 
ment at the National Radio Astronomy 
Observatory, Green Bank, W.Va., has 
been made assistant to the director of 
the observatory. 


Antonio H. Romano, former in- 
structor in microbial biochemistry at 
Rutgers University, has been named as- 
sociate professor of bacteriology in the 
McMicken College of Arts and Sciences 
of the University of Cincinnati. 


James C. Sternberg, assistant pro- 
fessor of chemistry at Michigan State 
University, has been appointed senior 
research chemist of the scientific and 
process instruments division of Beck- 
man Instruments, Inc., Fullerton, Calif. 


Herald R. Cox, director of virus re- 
search at Lederle Laboratories Division 
of the American Cyanamid Co., has 
been elected president of the Society of 
American Bacteriologists. 


Three scientists from Australia will 
visit the United States in the near fu- 
ture. 

D. J. Tranter, research officer in the 
division of fisheries and oceanography 
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at the Marine Laboratory in Sydney, 
will arrive 22 February to spend four 
and a half months at the Woods Hole 
Oceanographic Institution. 

C. N. Watson-Munro, thermonuclear 
physicist at the University of Sydney, 
will begin an 8-month assignment, in 
February, at the Lawrence Radiation 
Laboratory of the University of Cali- 
fornia, Berkeley. 

A. B. Whitehead, a research officer 
at the Chemical Research Laboratories 
in Melbourne, will arrive 20 February 
to study the application of the fluidized- 
bed technique to metallurgical prob- 
lems. He will leave for London on 3 
April. 


Raymond E. Marsh, a former assist- 
ant chief of the Forest Service of the 
U.S. Department of Agriculture, has 
been awarded the Order of the White 
Rose of Finland for his work in mak- 
ing Finnish forestry techniques known 
in the United States. In 1958 he was 
similarly honored by the government 
of Sweden. 


Frederick J. Doyle, associate professor 
of photogrammetry and chairman of 
the division of geodetic science at Ohio 
State University, has been appointed 
director of photogrammetric and geo- 
detic research with the Broadview Re- 
search Corp., Washington, D.C. 


Arthur C. F. Gilbert, psychologist and 
former director of the counseling serv- 
ice at Princeton University, is now clin- 
ical psychologist at the mental hygiene 
clinic of the United States Air Force 
Academy, Colo. 


Herman Feifel, on leave from the 
mental hygiene service of the Veterans 
Administration, Los Angeles, Calif., is 
spending 1960 at the Research Center 
for Mental Health of New York Uni- 
versity. 


Ronald A. Fisher, statistician and 
geneticist of Cambridge University, has 
been lecturing at the University of Wis- 
consin during February. Among other 
topics he has discussed the relation of 
smoking to cancer. 


Peter B. Medawar, Jodrell professor 
of zoology at the University of London 
and an authority on body reactions to 
transplanted tissues, will deliver the an- 
nual Dunham Lectures at Harvard Med- 
ical School on 21, 23, and 25 March. 
He has chosen the immunology of trans- 
plantation as his general topic. 


Recent Deaths 


Jesse P. Bogue, Ann Arbor, Mich.; 
70; former visiting professor of higher 
education at the University of Michi- 
gan; executive director of the American 
Association of Junior Colleges from 
1946 to 1958; 5 Feb. 

Robert P. Celarier, North Little 
Rock, Ark.; 38; assistant professor of 
botany at Oklahoma State University; 
23 Dec. 

Bela Hanko, Toronto, Canada; 72; 
zoologist in the fisheries library of the 
department of zoology at the University 
of Toronto; formerly first director of 
the Hungarian Biological Institute in 
Tihany and a member of the Hungarian 
Scientific Academy; 16 Nov. 

Frank G. Haughwout, Washington, 
D.C.; 62; former consultant to the 
Armed Forces Institute of Pathology; 
authority on tropical intestinal diseases; 
6 Feb. 

James W. McRae, New York, N.Y.; 
49; vice president of the American Tele- 
phone and Telegraph Co. and coordi- 
nator of defense activities for the Bell 
Telephone System; chairman of the 
Army Scientific Advisory Panel; 2 Feb. 

Frederick G. Merkle, University 
Park, Pa.; 67; professor emeritus of soil 
technology at Pennsylvania State Uni- 
versity and member of the department 
of agronomy, 1919-57; 6 Jan. 

Robert K. Nabours, Manhattan, Kan.; 
84; geneticist; member of the zoology 
department of Kansas State University 
for 35 years and head of the department 
from 1916 to 1947; 6 Jan. 

Joseph E. Nickels, Fullerton, Calif.; 
47; supervisor of organic petrochemical 
research with Richfield Oil Corp.; Ana- 
heim, Calif.; 9 Jan. 

Bruno Oetteking, New York, N.Y,; 
88; curator of physical anthropology 
at the Royal Museum, Dresden (1907- 
10); assistant at the American Museum 
of Natural History; 17 Jan. 

Herbert L. Spencer, New York, N.Y.; 
65; trustee and executive director of 
the Samuel H. Kress Foundation; 
former president of Bucknell University, 
Lewisburg, Pa.; 29 Jan. 

Charles W. Waters, Missoula, Mont.; 
62; forest pathologist; professor of 
botany for 34 years at Montana State 
University. 


Erratum. A sentence in the news item on the 
Navy bathyscaphe’s 37,800-foot descent to the 
floor of the Marianas Trench [Science 131, 341 
(5 Feb. 1960)] implies that the greatest depth 
previously recorded, 36,198 feet, had been at- 
tained in a similar descent by a Russian vessel. 
Actually, the Russian figure was an echo-sound- 
ing recording, made in August 1957 from the 
deck of the Vityaz. 


SCIENCE, VOL. 131 








Strat 
Br 
Pr 
pp 


cuse 
any— 
scien 
alrea 
taker 
muck 
force 
rence 
accic 
the 

the 1 


scien 
ment 
the 
are 

these 
Brod 
avail 
good 
book 
beau 
chap 
man’ 
the 1 
from 
sens¢ 
out, 
meni 
to d 


this. 
tives 
or I 
and 

ficer: 
exec 
lead 
theo: 
acad 
prof 
opm 
page 
Tevie 
strat 
tegic 


19 F] 





her 
hi- 
san 
om 


ttle 
of 
ity; 


18 
the 
sity 

of 


rian 


ton, 
the 


Ses; 


Be 
“ele- 
rdi- 
Bell 


Feb. 
rsity 
soil 
Uni- 
nent 


an; 
logy 
Tsity 
ment 


‘alif.; 
nical 
Ana- 


N.Y 
logy 
907- 
seum 


N.Y.; 
yr of 
ition; 
rsity, 


[ont.; 
r of 
State 


on the 
to the 
‘1, 341 
depth 
en at- 
vessel. 
-sound- 
ym the 


ML. 131 





Strategy in the Missile Age. Bernard 
Brodie. Princeton University Press, 
Princeton, N.J., 1959. vii + 423 
pp. $6.50. 


In the nuclear era there is less ex- 
cuse than ever—if there ever was 
any—for thinking of strategy as the 
science of conducting a war that has 
already started, toward an end that is 
taken for granted. Strategy must be as 
much concerned with the threat of 
force as with its application. Deter- 
rence, nuclear blackmail, limited war, 
accidental war, arms agreements, and 
the problem of credibility epitomize 
the modern meaning of strategy. 

So defined, strategy is a backward. 
science. We do not even have a rudi- 
mentary common terminology to cover 
the different cases of deterrence that 
are continually being discussed. In 
these circumstances, it may underrate 
Brodie’s book to say that it is the best 
available. There are remarkably few 
good books on strategy, and even few 
books at all. Part of the reason is 
beautifully laid out in Brodie’s early 
chapters. This is an “intellectual no- 
man’s land,” traditionally avoided by 
the military who have shied away even 
from strategy in the more restricted 
sense. It is equally true, Brodie points 
out, that the civilian side of govern- 
ment has been reluctant to equip itself 
to deal with strategy. 

There is nothing very strange about 
this. We do not expect business execu- 
tives to produce management science 
or navigators to produce astronomy; 
and we should not expect military of- 
ficers, whose jobs require them to be 
executives, engineers, bureaucrats, and 
leaders of' men, to produce a body of 
theory. It may well be the lack of an 
academic counterpart to the military 
profession that explains the slow devel- 
opment of strategy. Part 1 (about 150 
pages) is a perceptive and absorbing 
teview of the role of strategy and 
strategists from Napoleon to the Stra- 
tegic Bombing Survey, with particular 
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emphasis on air strategy during the 
period since World War I. 

Brodie’s book is at once the most 
advanced comprehensive treatment of 
strategic problems and the closest thing 
to a textbook in a discipline so unor- 
ganized that it lacks even this mark 
of respectability. Part 2 (roughly 250 
pages) is a knowledgeable, balanced, 
and responsible discussion of current 
strategic issues as they involve the 
long-range striking forces of the United 
States. (This includes limited war, but 
principally in its relation to the stra- 
tegic background—a background that 
ordinarily receives too little emphasis. ) 

Part 2 may not contain much (ex- 
cept evident wisdom) that is altogether 
novel to anyone who has kept up with 
what little good literature has been pro- 
duced in recent years, a literature to 
which Brodie himself has been a main 
contributor. Issues that can be dis- 
cussed within 250 pages, even lucid 
and well organized pages, are bound 
to sound pretty basic and familiar to 
professionals, unless the author has 
some favorite gimmicks. Brodie has no 
gimmicks. But press conferences, con- 
gressional hearings, and the writings of 
military commentators so rarely come 
up to the intellectual level that can be 
achieved within the scope of 250 in- 
telligently written pages that Brodie’s 
book might be considered advanced 
reading. For the nonprofessional, whose 
stake in these matters is only his life 
and civilization, Strategy in the Missile 
Age is intellectually accessible, written 
with a dignity and good taste that in- 
spire confidence in the author’s sense 
of responsibility, and enlightened by a 
rare touch in the use of historical per- 
spective. (The introduction is a master- 
piece. ) 

If a distinguishing theme or message 
has to be singled out, it is that the most 
urgent problem, now and continually, 
is to ensure the invulnerability of our 
strategic retaliatory forces, which can- 
not deter an attack on the United 
States if they can be destroyed in the 


act they are intended to deter, and 
which can hardly rely on anticipating 
an attack and retaliating in advance. 
Brodie’s main premise is that general 
war is possible, terribly possible if our 
strategy is poor, because the tech- 
nology of modern surprise attack may 
not make the initiation of general war 
anything like suicide unless the side 
being struck has taken this problem 
seriously, and because the very fear of 
being second might at some time make 
going first seem a conservative policy 
for the enemy, unless he knows that 
our strategic forces need not strike first 
to avoid their own destruction. In the 
last 12 months or so, this concern has 
spread rapidly in the United States, 
but the opposite view was widely taken 
for granted scarcely 2 years ago. 

To those who, influenced by the ac- 
counting practice of modern press con- 
ferences, already think of Atlas as yes- 
terday’s weapon, or to whom the com- 
missioning of the first ballistic-missile 
submarine (without its missiles) makes 
land-based weapons uninteresting, the 
book may seem old fashioned. It even 
discusses airplanes. But anyone worried 
about the several years we must live 
through next, and interested in de- 
cisions still to be taken for the years 
after that, will find the analysis not 
only timely but a reminder that we 
cannot get beyond the near future 
without living through it. And before 
anyone anticipates the early obsoles- 
cence of Brodie’s analysis he should 
reread Brodie’s own chapters in The 
Absolute Weapon—a book he edited 
less than a year after Hiroshima, 
chapters that looked way over the hori- 
zon into the nuclear era. His record 
is awfully good. 

T. C. SCHELLING 
Center for International Affairs, 
Harvard University 


Methods of Experimental Physics. vol. 
6, Solid State Physics. Part A: Prepa- 
ration, structure, mechanical and 
thermal properties. xvi + 466 pp. 
$11.80. Part B: Electrical, magnetic, 
and optical properties. xiv + 416 pp. 
$11. K. Lark-Horovitz and Vivian A. 
Johnston, Eds. Academic Press, New 
York, 1959. Illus. 


In this 900-page, two-part volume 
something is said about the techniques 
for making essentially all physical 
measurements in solid state physics. 
Each of the 68 experts contributing to 
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the volume has written a chapter at- 
tempting to cover his own field. Since 
this averages out to 13 pages for each 
contributor, most techniques can only 
be treated superficially. Nevertheless, 
enough references are cited so that any- 
one undertaking to make a measure- 
ment in solid state physics will find this 
volume a good starting point. Although 
there is no other book like it in the field, 
I cannot recommend it for individual 
purchase since only a small fraction of 
the volume is devoted to the average ex- 
perimentalist’s problems. However, any 
library utilized by about four or more 
experimental solid state physicists can 
favorably consider its purchase. 

Because of the brevity of each chap- 
ter, this volume will be of limited use to 
the researcher who must decide what ex- 
perimental technique can best be applied 
to his problem, but having chosen a 
technique, he can well begin his litera- 
ture survey here. While the foreword to 
the volume states that “Indications of 
limitations of both applicability and ac- 
curacy are an important part of this 
presentation,” this intention is fulfilled 
only in the outstanding chapters, for 
many chapters fall far short of yielding 
any such indications. In addition, a new- 
comer to a field will glean little informa- 
tion concerning the accuracy generally 
obtainable by various experimental 
methods. 

The book appears to be well edited 
and fairly complete in broaching ex- 
perimental solid-state measurements. It 
is an important contribution in its field. 

RICHARD J. WEISS 
Ordnance Materials Research 
Laboratory, Watertown Arsenal, 
Watertown, Mass. 


The Lost Cities of Africa. Basil David- 
son. Little, Brown, Boston, 1959. 
xvi + 366 pp. Illus. $6.50. 

Africa. Its peoples and their culture 
history. George Peter Murdock. 
McGraw-Hill, New York, 1959. xiii 
+ 456 pp. Illus. $11.75. 


Both George Murdock and Basil 
Davidson write about the pre-European 
periods of Africa, but their books are 
quite different. Since the latter’s book 
is of the more familiar genre, perhaps 
it would be best to discuss it first. Basil 
Davidson, a journalist with a long time 
interest in African archeology, attended 
both conferences on African history 
and archeology at the School of Orien- 
tal and African Studies (1953, 1957), 
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and he gives us a useful popular survey 
of archeological research on the entire 
continent. This is very welcome, espe- 
cially since, aside from the reports of 
the above conferences, rather more 
dryly written, and a slight book in 
French by de Pedrals, there is nothing 
of this sort on a continental scale, and 
even regional surveys, where they exist, 
are apt to be out of date. 

Archeological reports are difficult for 
the layman to read, and since no ar- 
cheologist has seen fit to provide a sum- 
mary of African excavations for the 
general reader, Davidson is to be con- 
gratulated for undertaking a task that 
many must have shrunk from because 
of its magnitude and because inter- 
preting a field in which the material 
is still scanty presents many pitfalls. So 
far as I can judge, he has come through 
well, and for areas where I am familiar 
with the original reports, he has ad- 
hered scrupulously to the data. I am 
afraid that some readers may have 
doubts on this because of the style of 
the book. The author’s earlier books 
are mostly of a polemic and political 
nature, and archeology does not lend 
itself so well to polemics. Davidson 
wishes to demonstrate that the African 
has produced some cultural accomplish- 
ments, and even though there are many 
benighted readers who do not under- 
stand this, it is not as radical a state- 
ment as the author seems to think. If 
it is not yet “old hat,” at least it does 
not bear repeating so often in a book 
of this kind. The effect may be to make 
the archeology seem to be the appen- 
dage of the argument rather than the 
other way around and, thereby, to raise 
doubt concerning the veracity of the 
actual data. This would be unfortunate. 

The literature on the kingdoms of 
the western Sudan is quite extensive, 
and A. J. Arkell’s writings provide an 
adequate account of the eastern Sudan, 
but Davidson adds an interesting chap- 
ter on the middle region in between. 
The “Azanians,” still very much of a 
problem even as to identity, are dis- 
cussed. Zimbabwe is reviewed, and 
other well-known and many less- 
known ruins pass before the kaleido- 
scope. Davidson has made his book in- 
dispensable to students of the general 
history of Africa. 

Africa is based in large part on a 
method that has been relatively little 
employed for historical reconstruction, 
and never, to my knowledge, on such an 
extensive scale. Murdock has attempted 
to trace the spread of domesticated 
plants from known places of origin to 





their present distribution. Since agri- 
culture is the basis of the Neolithic 
culture on which all subsequent civili- 
zation is built, there is a good rationale 
for this approach. 

Other kinds of data, particularly 
linguistic data are used for historical 
inference, but these data seem to come 
in unevenly. It could, in fact, be argued 
that the book would have been more 
effective, or that it would at least have 
had a clearer line of argument, if it had 
been restricted to a consideration of 
plant “cultigens.” The present state 
of knowledge makes it well-nigh im- 
possible to bring together the various 
types of materials that might be use- | 
ful in historical study of the African | 
peoples; therefore, we need laudable 
onslaughts on a particular kind of ma- 7 
terial, such as Murdock has made on / 
the botanical data, until we have a> 
series that can be compared and cross- j 
checked and, finally, interwoven. When | 
one method is used extensively and an- | 
other scantily, the impression is cre- | 
ated, erroneously perhaps, that the 
minor thread is used only when a 
crutch or a sign-post is needed, or when 
a bit of evidence is too well known to 
be ignored. 

This is the feeling that arises when 
we are told that the spread of the Ban- 
tu-speaking peoples was made possible 
by plants of Indonesian origin that 
came onto the continent on the Indian 
Ocean coast and then moved across 
the continent on the northern fringe of 
the forest before being used as a means 
of penetrating the forest from the west. 
Greenberg’s classification of African 
languages leads to the conclusion 
that the people of Bantu speech 
originated in the Cross River-Benue re- 
gion (Nigeria). Therefore, the plants 
had to go westward north of the forest; 
otherwise the speech of the forest peo- 
ples would have a different affiliation. 
Was this the reasoning? We would like | 


to know whether the interpretation © 


came strictly on botanical grounds or 
on linguistic, but it is impossible here 
to disentangle them. Had Greenberg 
delayed his classification until after this 
study had been made, and considering 
Harry Johnston’s dictum that the Ban- 
tu originated in the area of the East 
African lakes, would we have been told 
that the Indonesian complex of plants 
began its penetration of the forest in 
the east? As an explanation of plant 
distribution, it is the simpler one, but it 
is not now compatable with the neces- 
sary explanation of language distribu- 
tion. One would like to have a clearer 
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statement of the process by which the 
conclusion was reached. 

Not the least contribution of these 
books is stimulating discussion in a 
field too often neglected by scholars in 
this country. That much more research 
needs to be done on many levels is 
evident; this is indicated, for example, 
by the surprisingly few points of con- 
tact in these two presentations or, for 
that matter, between either of them and 
D. Westermann’s Geschichte A frikas. 

DANIEL F. MCCALL 
African Research and Studies Program, 
Boston University 


Principles of Optics. Electromagnetic 
theory of propagation, interference 
and diffraction of light. Max Born, 
Emil Wolf et al. Pergamon Press, 
New York, 1959. xxvi + 803 pp. 
Illus. $17.50. 


It is gratifying to have Max Born’s 
Optik now translated and revised. Optik 
and its successor, by Born and Wolf 
differ enough, with some topics en- 
larged and others restricted or omitted, 
that the authors can claim they have 
written “a substantially new book.” It 
is not my intention to repeat the table 
of contents here, but to give some rea- 
sons why I think the new book will be- 
come a great book. In addition to Born 
and Wolf, A. B. Bhatia, P. C. Clem- 
mow, D. Gabor (holograms), A. R. 
Stokes, A. M. Taylor, P. A. Wayman, 
and W. L. Wilcock contributed to the 
volume. Their contributions may be 
identified by reading the preface. 

The sections on _ dispersion, the 
geometrical theory of image formation 
and aberrations, the physical theory of 
diffraction and aberrations, and the 
treatments of interference and diffrac- 
tion with monochromatic and partially 
coherent light are all excellent. 

The treatment of periodic film struc- 
tures (to which F. Abeles and B. H. 
Billings contributed) will be helpful 
to the inventors who have yet to create 
the new applications of stratified media 
that the future holds (such as reflection 
filters for use in the far infrared). 

The coverage of topics of current 
interest, such as diffraction and _ par- 
tially coherent light, will please the 
reader interested in theory; the chapters 
on image-forming instruments and on 
interference and interferometers will 
be approved by those who apply optics. 

And yet there are, inevitably, some 
disappointments, such as the inadequate 
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treatment of Savart’s plate and the ab- 
sence of a discussion of apodizing. I 
missed items such as the Lyot polari- 
zation filter. Topics in which the atomic 
and molecular nature of matter play 
a decisive role are treated in the “new 
book” in terms of Maxwell’s phenome- 
nological theory. Thus, much of the 
original text, especially spectroscopy, 
is omitted in this volume. Planck’s 
celebrated formula appears only as 
K(y,T). 

The writing, generally good, is some- 
times incomplete—on page 24 the au- 
thors do not explicitly define the prob- 
lem they solve so beautifully. The book 
has a good balance between examples 
and word pictures, on the one hand, 
and esoteric analysis, on the other. It 
is embellished by two dozen handsome 
halftones and an abundance of conven- 
tional line drawings. In the areas cov- 
ered, the book treats the right subjects 
at the right level (for reference use). 

Finally, the authors have retained 
the flavor and inherent stimulation of 
the original sources in their treatment 
of many topics, and the citations to 
those sources will afford an excellent 
bibliography for the scholar who is ex- 
panding his knowledge. 

JOHN STRONG 
Laboratory of Astrophysics and 
Physical Meteorology, 
Johns Hopkins University 


Nicholas Biddle. Nationalist and pub- 
lic banker, 1786-1844. Thomas 
Payne Govan. University of Chi- 
cago Press, Chicago, IIl., 1959. xii + 
429 pp. $7.50. 


As its author points out, this is not 
a full biography of Nicholas Biddle: 
“It is in biographical form, but it is 
not a full.story of Biddle’s life. I have 
written of him as nationalist and pub- 
lic banker, for it is here, in my opinion, 
that his significance lies. I could not 
write of him as son, husband, parent, 
private citizen, or even as a man with- 
out having these remarks appear as 
irrelevant intrusions into the already 
too complex narrative” (page ix). 
There are brief discussions of other 
aspects of Biddle’s life: his boyhood; 
his brilliant record as a student at 
Princeton; his literary interests and ac- 
tivities, including his editing of the 
Lewis and Clark journals; his experi- 
ence as secretary to the American am- 
bassador to France and as a traveler in 
Europe and the Near East; his court- 


ship and happy marriage; his brief 
career as a lawyer; and his term as a 
member of the Pennsylvania legisla- 
ture. But the central interest of the 
book is in Biddle’s role as head of the 
great Second Bank of the United States, 
the political controversies centering on 
the bank and its policies, and the dra- 
matic conflict between Biddle and An- 
drew Jackson. 

In preparing this volume, Govan has 
drawn not only on published materials 
but also on masses of official papers 
and Biddle’s copious correspondence. 
The result is an interesting and im- 
portant book which sheds much new 
light on Biddle, the Bank, and the 
controversies surrounding them. It now 
becomes even clearer than it was be- 
fore that Biddle recognized fully the 
powers of the Bank and was highly 
sophisticated in his use of those powers. 
He was, of course, interested in the 
commercial activities of the Bank and 
in promoting its profitability. But his 
deeper interest was in the Bank as an 
instrument of national policy, and he 
deliberately used its central banking 
powers to promote the national interests 
as he, and many others, saw them. 
Some of the actions that he took de- 
liberately to influence the state of the 
credit markets, the behavior of business 
activity, and the nation’s balance of 
international payments evidenced both 
boldness and an understanding of cen- 
tral banking principles quite rare in his 
time. 

This book is destined to be highly 
controversial, for its verdict is almost 
completely favorable to Biddle and 
wholly adverse to Jackson. Those who 
seek to reverse this verdict, and they 
will probably be numerous, will face 
formidable evidence. 

LEsTER V. CHANDLER 
Department of Economics, 
Princeton University 


Soviet Research in Crystallography, 
1956. English translation. Consult- 
ants Bureau, New York, 1959. 77 
pp. Illus. $10. 


This is the third volume in a series 
that was inaugurated two years ago 
[reviewed in Science 129, 324 (1959)]. 
We are told in the preface that the 
volume contains English translations of 
papers selected from six Russian chem- 
istry journals; evidently the contents of 
the previous volumes were also re- 
stricted to the same sources. These 
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journals, which have been completely 
translated into English, in a continuing 
project by Consultants Bureau, are the 
following: Journal of General Chem- 
istry of the U.S.S.R.; Journal of Ap- 
plied Chemistry of the U.S.S.R.; Jour- 
nal of Analytical Chemistry of the 
U.S.S.R.; Colloid Journal; Bulletin of 
the Academy of Sciences, U.S.S.R., 
Division of Chemical Science; Proceed- 
ings of the Academy of Sciences, 
U.S.S.R., Chemical Technology Sec- 
tion. 

The selections in this volume com- 
prise 17 papers covering a wide variety 
of topics. Nevertheless, the range is 
more restricted than that of the first 
two volumes, and all of the papers in- 
corporate some aspect of crystallo- 
graphic or diffraction technique. The 
emphasis is still on inorganic chemistry, 
and there are no novel contributions 
to the field of crystallography itself. 
Nevertheless, within the restrictions set 
for this volume, the selection is fairly 
reasonable and fulfills the aim of pro- 
viding a supplement to the main body 
of Soviet publications in crystallo- 
graphy, which is available in transla- 
tion elsewhere. 

The volume is printed in offset in 
the same form as the first two volumes, 
but the editing and composition have 
perhaps been somewhat improved. 

Howarp T. Evans, Jr. 
U.S. Geological Survey, 
Washington, D.C. 


Progress in Industrial Microbiology. 
vol. 1. D. J. D. Hockenhull, Ed. In- 
terscience, New York, 1959. 248 pp. 
Illus. + plates $8. 


This is the first volume in yet another 
attempt to review, annually, the large 
amount of current and past literature 
on selected topics in industrial micro- 
biology. The six subjects covered in- 
clude several on antibiotics. Hockenhull 
briefly discusses penicillin formation by 
fermentation, including the role of corn 
steep liquor, salts of organic acids, 
lipids, and other nutrients. Most of 
the paper deals, however, with the bio- 
synthesis of penicillin, and it is largely 
a speculative and interesting essay on 
the possible routes to penicillamine. 
The tetracyclines are discussed by Di- 
Marco and Pennella under the mislead- 
ing title “The fermentation of the tetra- 
cyclines,” which implies decomposition 
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rather than biosynthesis. Many of the 
details concerning the preparation of 
inoculum, the composition of fermenta- 
tion media, and other cultural condi- 
tions could be obtained only from the 
patent literature which often lacks spec- 
ificity and completeness. On the whole, 
however, the review contains much 
useful information on the historical 
background and current microbial 
methods of producing the various tetra- 
cyclines. 

The microbiological assay of anti- 
biotics, vitamins, and amino acids is 
reviewed by Sokolski and Carpenter. 
An introductory statement that “No 
form of life has completely unique 
metabolic or functional processes” is 
not entirely correct since chemoauto- 
trophic bacteria are unique in their abil- 
ity to utilize energy liberated from the 
oxidation of inorganic compounds. The 
microbial assays for vitamins and amino 
acids are covered in a superficial and 
incomplete manner. There is little or 
no discussion of specificity, free and 
bound forms of vitamins, methods for 
liberation of bound forms, and so forth. 
But antibiotic assays are dealt with in 
great detail, and there is an extensive 
treatment of the theory and statistical 
analysis of agar diffusion assays. 

In a paper certain to be controversial 
because of the nature of the subject, 
Bisset presents his views on the tax- 
onomy of the Actinomycetes, a group 
which includes the important producers 
of antibiotics, the Streptomyces. Bisset 
concludes that the classification of the 
Actinomycetes is still inadequate for 
purposes of recognition and identifica- 
tion, partly because potentially valuable 
morphological structures, such as the 
sporophores, have not been adequately 
studied. 

Goodwin describes the various yeasts, 
molds, and bacteria which synthesize 
appreciable quantities of riboflavin and 
also the media and cultural conditions 
which affect riboflavin production. 
These aspects are followed by a good 
review of the present knowledge of the 
biosynthesis of riboflavin. 

In the final paper of the series, 
Woodbine presents a very extensive 
review, somewhat overburdened by de- 
tails, of fat production by microorgan- 
isms, The microorganisms involved, the 
effect of cultural conditions on fat 
yield, the chemical nature of the fats, 
biosynthetic pathways, and the possible 
use of microbial fat as food are dis- 
cussed. Woodbine concludes that fat 





production by microorganisms is tech- 
nologically feasible but that microbial 
fat cannot as yet compete economically 
with animal and vegetable fats. 

The reviews should be of consider- 
able value to microbiologists and to 
others working in related fields. It will 
be interesting to learn to what extent 
the present series will be complemented 
by a similar series Advances in Applied 
Research, published by Academic 
Press. 

J. L. SToKes 
Department of Bacteriology and 
Public Health, 
Washington State University 


New Books 


Advances in Space Science. vol. 1. Fred- 
erick I. Ordway, III, Ed. Academic Press, 
New York, 1959. 424 pp. $12. 

Mathematical Methods and Theory in 
Games, Programming, and _ Economics, 
vol. 1, Matrix Games, Programming, and 
Mathematical Economics, 443 pp.; vol. 2, 
The Theory of Infinite Games, 397 pp. 
Samuel Karlin. Addison-Wesley, Reading, 
Mass., 1959. $12.50 per volume. 

Maya Hieroglyphic Writing. An intro- 
duction. J. Eric S. Thompson. Univ. of 
Oklahoma Press, Norman, 1960 (repro- 
duced from ed. 1, Carnegie Institution of 
Washington, 1950). 370 pp. 64 plates, 
$10. 

Paul Ehrenfest, Collected Scientific 
Papers. Martin J. Klein, Ed. North-Hol- 
land, Amsterdam; Interscience, New York, 
1959. 169 pp. $13.75. 

Physical Methods of Investigating Tex- 
tiles. R. Meredity and J. W. S. Hearle. 
Textile Book Publishers (Interscience), 
New York, 1959. 420 pp. $13. 

The Placenta and Fetal Membranes. 
Claude A. Villee, Ed. Williams and Wil- 
kins, Baltimore, Md., 1960. 415 pp. $10. 

Probability and Statistics. The Harald 
Cramer volume. Ulf Grenander, Ed. Alm- 
quist and Wiksell, Stockholm; Wiley, New 
York, 1959. 434 pp. $12.50. 

Strahlenbiologie, Strahlentherapie, Nu- 
klearmedizin, und Kresbforschung. 1952- 
1958. H. R. Schinz, H. Holthusen, H. 
Langendorff, B. Rajewsky, G. Schubert, 
Eds. Thieme, Stuttgart, Germany, 1959. 
998 pp. $65.50. 

Surveyor of the Sea. The life and voy- 
ages of Captain George Vancouver. Bern 
Anderson. Univ. of Washington Press, 
Seattle, 1960. 286 pp. $6.75. 

The Survival Book. Paul H. Nesbitt, 
Alonzo W. Pond, William H. Allen. Van 
Nostrand, New York, 1959. 343 pp. $7.50. 

Theory of Elasticity. L. D. Landau and 
E. M. Lifshitz. Translated from the Rus- 
sian by J. B. Sykes and W. H. Reid. 
Pergamon, London; Addison-Wesley, 
Reading, Mass., 1959. 140 pp. $6.50. 

The Theory of Optimum Noise Im 
munity. V. A. Kotel’nikov. Translated 
by R. A. Silverman. McGraw-Hill, New 
York, 1959. 140 pp. $7.50. 
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Water Intake without the 
Act of Drinking 


Abstract. A method is described that 
allows a rat to ingest fluid through a 
chronic gastric tube that bypasses the oro- 
pharyngeal cavity. In this situation long- 
term regulation of water intake occurs in 
normal rats and in the rat with diabetes 
insipidus. Under special circumstances, a 
remarkable degree of excess intake can 
be produced. 


Many of the factors controlling food 
and water intake can be divided into 
two complex groups by the act of inges- 
tion. Those operating immediately be- 
fore ingestion, or the preingestion fac- 
tors, include stimulation of the distance 
receptors and the chemoreceptors by 
food and water and sensory feedback 
from consummatory responses such as 
sucking, licking, chewing, and swallow- 
ing. Sensations from the upper gut, 
changes in the tonicity of the body 
fluids, and direct humoral influences 
upon the central nervous system con- 
stitute the second or postingestion group 
of factors. 

Work done during the past two 
decades with esophagostomized animals 
has emphasized the important. role 
played by preingestion factors in be- 
havior involving oral ingestion. Bellows 
(1) and Adolph (2) demonstrated (i) 
that water-deprived dogs with chronic 
esophageal fistulae will refuse water for 
as long as 15 minutes after a draught 
taken by mouth but lost through the 
fistula and (ii) that the size of this 
sham-drunk draught is a remarkably 





Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words. The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. 

Type manuscripts double-spaced and submit one 
ribbon copy and one carbon copy. 

Limit the report proper to the equivalent of 
1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to two 
l-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see “Suggestions to Contrib- 
utors” [Science 125, 16 (1957)]. 
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Reports 


accurate function of an accumulated 
water deficit. Janowitz and Grossman 
(3) have shown that the sham-feeding 
of hungry, esophagostomized dogs in- 
hibits subsequent eating. And the essen- 
tial outlines of the preference-aversion 
curve for salt, a complex form of salt- 
drinking behavior, can be seen in rats 
with esophageal fistulae (4). In addition, 
Teitelbaum’s finding (5) that the 
hypothalamic-hyperphagic rat is over- 
responsive to the taste and texture of 
the diet suggests that preingestion fac- 
tors play a crucial role in this striking 
disorder of eating behavior. 

Long-term studies of voluntary in- 
take in the absence of preingestion 
factors should contribute to the further 
understanding of their role in all these 
phenomena. With this in mind, a 
chronic gastric tube for rats was de- 
veloped that is passed through the 
nasopharyngeal gastric tubes were first 
and oropharyngeal receptors. Adult, 
female albino rats carrying such 
nasopharyngeal gastric tubes were first 
trained to press a bar to obtain water 
for ingestion by mouth. A column of 
tap water 6 feet above the level of the 
animal’s stomach was then lead to the 
gastric tube through flexible plastic 
tubing interrupted by a normally closed 
solenoid valve. The previously learned 
bar-press then opened the valve and al- 
lowed water to run by hydrostatic 
pressure directly into the animal’s 
stomach. The animal could thereafter 
control the frequency with which a 
small amount of water was injected into 
its own stomach (6). The size of any 
single stomach load was controlled by 
the experimenter and was varied by 
changing the length of time that the 
valve was held open. This then became 
the animal’s only source of water. 

This water was delivered from the 
valve to the gastric tube through a 
length of polyvinyl chloride tubing. The 
thick-walled and extremely flexible 
polyvinyl chloride tubing maintained a 
patent lumen despite considerable lateral 
rotation and twisting produced by the 
movement of the animal during the 
night. Chewing of this tube was dis- 
couraged by light counterweighting over 


a small metal pulley suspended above 
the box and, for recalcitrant animals, by 
replacing the lower 4 to 5 inches with 
metal tubing. With the use of this tub- 
ing and automatic control and record- 
ing equipment, water intake under these 
unique conditions could be studied con- 
tinuously, both day and night, for weeks 
at a time. 

The gastric tube was made of a 2- 
and a 5-inch piece of stretched PE-90 
polyethylene tubing joined by friction 
fit to the arms of a metal elbow made 
of a short length of No. 22 gauge hypo- 
dermic needle tubing bent to fit the 
shape of the snout. With the animal 
anesthetized with intraperitoneal injec- 
tions of atropine (0.15 mg) and hexo- 
barbital (13 to 15 mg/100 gm), the 
long arm of the gastric tube, stiffened 
by chilling in ice water, was carefully 
forced through the external naris and 
into the esophagus via the nasopharynx. 
The short arm of the tube was threaded 
under the skin of the snout and brought 
out through an incision between the 
animal’s ears. The metal elbow was then 
embedded in the divided tissues of the 
superior border of the naris, thereby 
forcing the long arm of the gastric tube 
further down the esophagus and into 
the stomach. This final position was 
checked by indirect auscultation over 
the stomach during the injection of 
several cubic centimeters of air through 
the tube. The protruding short arm of 
the gastric tube, before being fixed to 
the skull with dental cement, was joined 
to a piece of No. 22 gauge needle tubing 
bent to project upward between the 
animal’s ears. This thereafter served as 
the inlet to the stomach. The upper 
respiratory passages were kept clear by 
suction until the animal recovered from 
the anesthetic. Since this technique does 
not require abdominal surgery, abdom- 
inal infections were not encountered 
and the animals were usually eating 
and drinking normally the day after 
surgery. 

Four normal rats and one rat suf- 
fering both moderate diabetes insipidus 
and hyperphagia, as a result of a single 
pair of hypothalamic lesions, were 
studied while they lived in open-topped 
wooden boxes (8 by 10 by 15 inches) 
with wire-mesh floors standing on urine 
collection pans. In order to familiarize 
them with the situation and with the 
necessity to press the bar to secure 
water, the animals were first trained to 
press the bar several times for each 
oral reward. When this behavior was 
well established, they were switched to 
direct intragastric self-injection. Purina 
chow pellets were available ad libitum, 
and the animals were weighed every 
day. 

Figure 1 shows several typical days 
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Fig. 1. Total daily intake of water obtained 
by three normal rats and a rat with 
diabetes insipidus during several typical 
days of bar pressing for oral intake and 
during a continuous period of bar pressing 
for direct intragastric injection. 


of oral intake of water obtained by bar 
pressing and 3 to 9 nine days of direct 
intragastric water intake with each 
stomach load held within narrow limits 
for three normal rats and the diabetic 
rat. Note that total daily water intake 
remains within normal limits during the 
periods of direct intragastric self-injec- 
tion. During these same periods the 
animals’ weights remained essentially 
constant, and their average daily 
response totals were between 19.0 and 
23.4 bar presses. In addition to demon- 
strating that the method described here 
can be used for long-term study of fluid 
intake, the relative constancy of these 
data show that preingestion factors are 
not necessary for the day-to-day regula- 
tion of water intake in the normal and 
the diabetic rat. This means not only 
that oropharyngeal sensations and feed- 
back from consummatory responses are 
not essential here but also that this 
regulation can occur without the per- 
formance of the consummatory acts of 
licking and swallowing. Secondly, the 
data for the diabetic animal make it 
clear that the bar-pressing response used 
in the present method is sensitive to an 
increased need for water produced by 
a major alteration in the internal fluid 
balance. 

The following additional facts sup- 
port the view that bar pressing in this 
situation is related to the animal’s need 
for water. First, the number of responses 
increases when the animal is required 
to press the bar several times for a single 
stomach load of constant size. A normal 
rat that had been pressing 20 to 25 
times a day when every response was 
reinforced reached a peak of 74 
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responses when required to make five 
to six responses for a single stomach 
load. This adjustment required 2 or 3 
days of experience with each of several 
successively higher ratios before normal 
regulation occurred. Second, the num- 
ber of responses fell sharply in two 
well-trained animals (from 39 to 7, and 
from 46 to 9) when they were given 
ad libitum access to water by mouth 
with the bar in place but with the tube 
carrying water to the solenoid valve 
clamped shut. And in a third animal 
the solenoid valve was inadvertently dis- 
connected overnight, depriving the 
animal of all water. In this case the 
number of responses rose from 55 dur- 
ing the previous day to 130 during the 
“deprivation” run. Thus the number of 
responses rises when water is more dif- 
ficult or impossible to obtain and falls 
when it can be obtained freely by 
mouth. 

The tendency toward excess intake 
that can be seen in Fig. 1 was dramat- 
ically revealed by progressively increas- 
ing the stomach load per injection be- 
tween ranges of 0.75 and 42.0 ml for a 
normal rat and 0.9 and 63.3 ml for the 
diabetic rat over a period of several 
wecks. Despite a gradual fall in total 
daily responses, daily water intake rose 
rapidly from 30 ml/day to a plateau of 
145 ml for the normal animal and 
from 200 ml/day to a plateau of 350 
ml for the diabetic rat before falling off 
at the very high stomach loads. The 
normal as well as the diabetic animal 
produced large volumes of pale urine 
with the specific gravity of water dur- 
ing these periods of excessive intake. 
The loss of precise “metering” of water 
intake by feedback from licking and 
swallowing which has been suggested 
as an important role of preingestion 
factors may account for this phenom- 
enon. 

ALAN N. EPSTEIN 
Institute of Neurological Sciences, 
University of Pennsylvania School 
of Medicine, Philadelphia 
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Fatal Disease of Swine Due to 
Encephalomyocarditis Virus 


Abstract. Encephalomyocarditis virus 
was isolated from the organs of swine 
dying during an outbreak of an acutely 
fatal disease occurring on a farm in Pan. 
ama. The outstanding lesion was severe 
myocarditis. Pigs inoculated with the viral 
isolate developed a systemic infection with 
myocarditis. 


During the past 20 years the enceph- 
alomyocarditis virus has been sporad- 
ically isolated from rodents and pri. 
mates. It has been implicated as a cause® 
of human disease. This report describes 
an outbreak of a fatal disease of swine 
due to the encephalomyocarditis virus, 
To our knowledge, the association off 
this virus with disease in domestic ani- 
mals has not been previously recognized, 

The outbreak occurred in July 19588 
on a large commercial swine farm 
located 10 miles west of Panama City, 
Republic of Panama. Approximately 30 
pigs died over a 20-day period in one} 
overcrowded feed lot containing 300 3.- 
to 5-month-old Duroc and Hampshire 
pigs. No deaths occurred in other pigs 
of the same age in an adjacent lot} 
separated from the affected group by a 
narrow roadway. 

The drove was frequently examined 
during the outbreak. The general ap- 
pearance of the pigs was good. Some 
mild coughing and lameness were noted, 
which the owner did not consider un- 
usual for his herd. All the pigs had been 
previously vaccinated for hog cholera. 
The feed ration consisted of corn with 
appropriate supplements. 

Most deaths occurred at night; despite 
regular visits to the farm, the agonal 
stage was witnessed by only one of us, 
on a single occasion. The pig in question 
suddenly collapsed in severe dyspnea 
and died within a few minutes. The 
owner of the farm reported a similar 
observation. 

Eight of the pigs that died during the 
outbreak were autopsied. Hydrothorax, 
hydropericardium, and ascites were fre- 
quently observed. The lungs were con- 
gested and edematous, with localized 
consolidation. The heart was soft and 
pale, with minute yellowish areas sug- 
gestive of necrosis. The meninges were 
slightly congested. Tissues for histo- 
pathological examination were selected 
from three animals which had died on 
the 6th, 10th, and 12th days, respec- 
tively, of the outbreak. The findings 
were severe myocarditis with round cell 
infiltration, vascular congestion, edema, 
and degeneration of the myocardial 
tibers; mild pneumonitis and pulmonary 
edema; mild meningitis and minimal 
congestion of the brain, with spotty 
areas of neuronal degeneration. 
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Bacteriological and virological studies 
were performed on two of these animals. 
Cultures of liver, spleen, brain, and 
blood were negative. Stained blood films 
were negative for blood protozoa. 

An agent pathogenic for mice was 
repeatedly isolated from the lung and 
spleen of both of these pigs and from 
one of the brains. It was recovered from 
the brain, lung, and spleen of inocu- 
lated mice and passaged serially by the 
intracerebral, intraperitoneal, and in- 
tranasal routes. On initial passage in 2- 
and 21-day-old mice the average incuba- 
tion period was 48 hours and 5 days, 
respectively. In later passages the in- 
cubation period in young adult mice 
was shortened. Usually adult mice pre- 
sented flaccid posterior paralysis fol- 
lowed by coma and death, although 
some acute deaths with no paralysis 
occurred. Brains from moribund mice 
contained 10° to 10° mouse LDso doses. 
The virus was pathogenic for young 
hamsters and guinea pigs. It was reiso- 
lated and passaged in cell cultures of 
thesus monkey kidney, hamster kidney, 
and HeLa cells. An agglutinin for sheep 
erythrocytes was demonstrated in in- 
fected mouse-brain tissue and in ham- 
ster-kidney culture fluid. 

The agent was identified by neutrali- 
zation tests in mice and tissue culture 
with a hyperimmune rabbit antiserum 
prepared against the American Type 
Culture prototype strain of encephalo- 
myocarditis virus (7). The identification 
was confirmed at the Walter Reed Army 
Institute of Research (2). Viruses of the 
encephalomyocarditis group have never 
previously been isolated or studied in 
our Panama laboratories. 

A pig, exhibiting fever, listlessness, 
and anorexia over a 48-hour period, 
developed a significant rise in neutraliz- 
ing antibodies to the isolate. Neutraliz- 
ing antibodies were found in the sera of 
rats (Rattus rattus) trapped on the farm 
in April 1959. Preliminary studies failed 
to demonstrate antibodies in the sera of 
ten men in contact with the swine at the 
time of the outbreak. 

The disease was successfully repro- 
duced by inoculation of two young pigs 
with the mouse-passaged virus. One pig 
was inoculated intercerebrally, the other, 
intraperitoneally. In both animals vire- 
mia was demonstrated on the 2nd day, 
and signs of disease appeared on the 
3rd day. The pig inoculated intracere- 
brally developed progressive paralysis; it 
was bled and sacrificed on the 11th day. 
The neutralizing index of this serum was 
60. Virus was not recovered from the 
organs tested. Severe myocarditis and 
moderate encephalitis were demon- 
strated histologically. The pig inoculated 
intraperitoneally became inappetent and 
listless and died on the 4th day after 
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inoculation. The virus was recovered 
from the lung and pooled liver-spleen 
specimens. Histologically severe myo- 
carditis was found. The brain was not 
examined. The virus strains from both 
animals were reidentified. 

To our knowledge, this report des- 
cribes for the first time the natural in- 
fection of swine with the encephalo- 
myocarditis virus and the most exten- 
sive outbreak of encephalomyocarditis 
infection in man or animals in which the 
virus was recovered. The outstanding 
lesion in these naturally infected ani- 
mals was severe myocarditis. The evi- 
dence presented suggests that myocar- 
dial failure was the primary cause of 
death. Contamination of food and water 
with the excreta of infected rodents and 
swine possibly contributed to the spread 
of the virus in this outbreak. 

THOMAS G. MURNANE* 
U.S. Army Mission to Panama and 
Laboratorio de Diagnostico e 
Investigacion Veterinaria, Panama 
JOHN E. CRAIGHEAD 
Middle America Research Unit, Balboa 
Heights, Canal Zone, and National 
Institute of Allergy and Infectious 
Diseases, Bethesda, Maryland 
HAROLD MONDRAGON 
Gorgas Hospital, Canal Zone 
ALEXIS SHELOKOV 
Middle America Research Unit, Balboa 
Heights, Canal Zone, and National 
Institute of Allergy and Infectious 
Diseases, Bethesda, Maryland 
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Transport of Strontium-90 
in Runoff 


Abstract. Only a small portion of the 
strontium-90 that fell on cultivated soils 
was removed in runoff. The concentration 
of strontium-90 was usually about 10 
times higher in the soil carried by the 
runoff than in the soil from the plow 
layer of the plots. Thus, a considerable 
concentration of Sr®° could occur in areas 
where runoff sediments accumulate. 


Strontium-90 is deposited on soil 
surfaces chiefly through rainfall (/). 
Thus it would seem to be especially 
likely to move in surface runoff. The 
extent of this movement was measured 
on -plots which had previously been 
established for the study of soil losses 
by rainfall erosion. 





Table 1. Strontium-90 in fallout and runoff 
from corn, oats, and clover plots at La 
Crosse, Wis., in 1957. 





Strontium-90 (uc /ft2) 











Period Fall- Runoff from plot 
= Corn Oats Clover 
3 /13-5 /14 83 La 0.8 None 
5 /14-5 /25 39 0.8 0.6 None 
5 /25-6 /5 30 8.6 8.3 0.4 
6/5 -6/15 12 0.2 0.2 0.1 
6 /15-7 /3 2 0.1 0.3 0.2 
7/3 -7/16 23 0.1 0.2 0.1 
7 /16-7 /21 12 0.4 0.1 0.1 
7 /21-8 /18 38 0.2 None None 
Total 257 11.5 10.5 0.9 





Samples of runoff and rainfall were 
collected in 1957 at La Crosse, Wis., 
and Tifton, Ga. (2). The La Crosse 
plots are on Fayette silt loam with a 
16-percent slope and are planted to 
corn, oats, and clover in rotation. The 
Tifton plots are on Tifton loamy sand 
with a 3-percent slope and are planted 
to corn, peanuts, and oats in rotation. 
One plot was sampled for each crop. 
The length of the plots was 72.5 ft at 
La Crosse and 83 ft at Tifton. 

Rainfall and runoff samples were 
collected after each major runoff. The 
fallout of Sr®°° was collected by taking 
rainfall samples in washtubs 3 ft in 
diameter, which were left in the open 
near the plot areas at all times. A few 
quarts of dilute Sr( NO.), solution were 
kept in the tub to aid in dust retention 
and to act as a carrier. At La Crosse, 
the runoff was stirred and an aliquot 
was taken for analysis. At Tifton, the 
sediment was dried and mixed, and a 
sample was taken for analysis. The 
supernatant was discarded at Tifton 
because it had a negligible calcium 
content (3)—a finding which indicated 
that the supernatant would also contain 
negligible amounts of Sr®® since stron- 
tium is adsorbed on soils more readily 
than calcium (4). 

The Sr®® content of the samples was 
determined at Beltsville, Md. The run- 
off samples were dried, and 0.1 mole of 
Sr(NO,),. was added as carrier. Stron- 
tium-90 was extracted by overnight 
digestion with hot 4N HCl, filtration, 
and leaching with 1N HCl. Interfering 
radioactive elements were removed by 
scavenging precipitations; Y(OH), was 
formed in the first of these precipita- 
tions, BaCrO: in the next two and 
Y(OH)s in the last.-Strontium-90 was 
determined by separation and by fol- 
lowing the decay of its yttrium-90 
daughter. Rainfall samples were dried 
and analyzed by the same procedure, 
except that no further Sr(NO,). was 
added and the samples were only 
slightly acidified with HCl. 
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The rainfall was a little higher than 
average during the collection period at 
both locations. However, it was evenly 
distributed throughout the period, and 
there were few severe storms at critical 
cover periods. For these reasons, soil 
losses were lower than average. At 
La Crosse, something over 1 ton/acre 
was lost on the corn and oats plots and 
only 0.03 ton/acre on the clover plot. 
At Tifton, the soil losses were 0.3 
ton/acre in plots planted to oats, 0.6 
ton/acre in those planted to corn, and 
0.7 ton/acre.in those planted to peanuts. 

The average fallout between runoff 
collections was 32 pyc of Sr” per 
square foot at La Crosse and 20 pyc 
at Tifton. Usually about 1 percent of 
the fallout appeared in the runoff 
(Tables 1 and 2). The most notable 
exception was a runoff at La Crosse on 
5 June, during which more than 8 pyc 
of Sr®° per square foot, or more than 
25 percent of the fallout, was carried 
off the plots of corn and oats. Stron- 
tium-90 radioactivity is given as of the 
date of each sample collection. 

Only a small percentage of the Sr®° 
that fell on these soils was removed in 
runoff. The percentage removed was 
greater on plots with greater amounts 
of soil loss. Thus, the transport of Sr®° 
would probably increase with more 
erosive soils, steeper slopes, and culti- 
vation systems which leave bare soil 
exposed for long periods. However, 
these conditions are at a minimum in 
most agricultural areas, and the Sr® 
content of such soils will not be reduced 
appreciably by erosion. 

Soil samples taken from the plow 
layer showed 45 pyc of Sr®° per kilo- 
gram of soil at La Crosse on 11 April, 
and 16 pyc at Tifton on 11 March, 
1957. The concentrations of Sr®° were 
about ten times as high as these in the 
soil carried by the runoff from most 
of these plots. However, soil in the runoff 
from the clover plot at La Crosse, which 


Table 2. Strontium-90 in fallout and runoff 
from corn, oats, and peanut plots at Tifton, 
Ga., in 1957. 





Strontium-90 (nuc/ft*) 














Period Fall- Runoff from plot 
out Corn Oats Peanuts 
3 /11-3 /25 10 0.1 0.08 0.2 
3 /25-4 /6 12 "OL: SORE OOS 
4 /6-6 /4 27 0.3 0.14 0.4 
6 /4-7/1 26 OA 0.17 0.1 
7/1-7/8 30 0.7 0.21 0.6 
7 /8-7 /28 25 0.1 0.04 0.2 
7 /28-8 /20 10 0.2 0.05 0.1 
8 /20-10/2 ay Oa 0.04 0.1 
10 /2-12 /2 13 0.2 0.04 40.4 
Total 180° 2.5 0.81 2.6 
500 


had the least amount of soil loss, 
showed 1300 pyc of Sr®°° per kilogram. 
Thus it appears that a considerable 
concentration of Sr®° can occur in the 
limited areas where runoff sediments 
accumulate. 

RONALD G. MENZEL 
Agricultural Research Service, 
U.S. Department of Agriculture, 
Beltsville, Maryland 
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Separation of Serum Antibody 
Activities by Anion-Exchange 
Cellulose Chromatography 


Abstract. Mumps, Histoplasma capsu- 
latum. thyroglobulin, and typhoid H 
antibodies were found in fraction 1, which 
contained only gamma _ globulins with 
ultracentrifugal sedimentation coefficients 
of 6.6 Svedberg units (S). Typhoid O 
antibodies and rheumatoid factor were 
only in fraction 5, composed principally 
of gamma macroglobulins with ultracen- 
trifugal sedimentation coefficients of 18 S. 
In contrast isohemagglutinins, Rh anti- 
bodies, and anti-human liver nucleopro- 
tein activities were found in two chro- 
matogram fractions (i and 5) with dif- 
ferent physicochemical properties. 


The gamma globulins in normal 
human serum are composed of two 
major groups of proteins. Ninety to 
95 percent of the total gamma globu- 
lins have ultracentrifugal sedimentation 
coefficients of 6.6 S and 5 to 10 per- 
cent are 18-S gamma macroglobulins. 
The 6.6-S gamma globulins are known 
also to be a heterogeneous group of 
protein molecules with differing elec- 
trophoretic mobility and hexose con- 
tent (J). Anion-exchange cellulose 
chromatographic techniques have been 
used to separate the 18-S gamma 
macroglobulins from most of the 6.6-S 
gamma globulins and als> to subdivide 
the 6.6-S gamma globulins into four 
arbitrary fractions with distinctive 
physicochemical properties (/). 

In view of this physicochemical evi- 
dence of gamma globulin heterogeneity 
and of the capacity of anion-exchange 
cellulose chromatography to fractionate 
the gamma globulins, a study of the 
distribution of normal and abnormal 





physiologic activities among the chro- 
matographic gamma globulin fractions 
was undertaken. 

Sera containing antibodies to viral 
and bacterial antigens and antibody- 
like activity against human tissue or 
serum components were collected. Two 
or more sera were utilized for each 
activity tested except in the case of 
mumps, histoplasmosis, and rheumatoid 
arthritis sera (2). 

Fractionation by zone (polyvinyl 
block) electrophoresis (/) of sera from 
each category except rheumatoid arth- 
ritis was performed. The activities in 
each instance were found among the 
gamma globulins. The gamma glob- 
ulin fractions were then pooled, con- 
centrated by ultrafiltration and chroma- 
tographed as described below. 


) 





Each whole serum (1.0 ml) and elec- | 


trophoretically prepared gamma glob- | 


ulin (from 1.0 ml of sera) was 
chromatographed as described in detail 
elsewhere (1) on _ diethylaminoethyl 
(DEAE) cellulose (3) columns. Sam- 
ples and columns were equilibrated 
with a starting buffer of 0.02M phos- 
phate (pH 8) prior to sample applica- 
tion. Proteins were eluted from the 
column in 150 ml of effluent by a 
progressively increasing ionic strength 
gradient while pH 8 was maintained, 
and the protein distribution in the ef- 
fluent fractions was determined by 
measurement of the optical density at 
280 my. Subsequently the effluent was 
divided into 10 or more pools and, if 
necessary, the pools were concentrated 
to 1.0 ml by ultrafiltration and dialyzed 
thoroughly against pH 7.6 buffered 
saline prior to assay. 

The distribution of the gamma glob- 
ulins on chromatography of whole 
serum is illustrated in Fig. 1 (upper 
left corner). The distribution of elec- 
trophoretically prepared gamma _ glob- 
ulin when chromatographed separately 
is the same. The physicochemical and 
immunochemical characteristics of 
gamma globulin fractions 1 to 5 have 
been described (/). Fraction 1 is the 
first protein peak and is obtained be- 
tween 5 and 15 percent of the ef- 
fluent volume. Fraction 2 is obtained 
between 15 and 25 percent, fraction 3 
includes 25 to 45 percent, fraction 4 
ranges from 45 to 58 percent, and 
fraction 5 from 58 to 80 percent. 

The distribution of antibody activi- 
ties after gamma globulin or whole ser- 
um chromatography is illustrated in 
Fig. 1. Antibodies to mumps virus and 
to Histoplasma capsulatum were found 
in fraction 1 which is composed of 
6.6-S gamma globulins. Antibodies to 
thyroglobulin in the first three sera 
tested (4, 5) were also found in this 
fraction, 
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Fig. 1. Distribution of antibody activities after anion-exchange cellulose chromato- 


graphic fractionation of whole serum or of electrophoretically prepared gamma globu- 
lins. In the top left corner the gamma globulin distribution (shaded area) is illustrated 


in a‘normal chromatogram of whole serum. 


The rheumatoid factor was found 
only in gamma globulin fraction 5, 
consistent with the location of the 18-S 
gamma macroglobulins in chromato- 
gram fraction 5 and the gamma mac- 
rogiobulin characteristics of the rheu- 
matoid factor (6). Antibodies to the 
Salmonella (typhoid) O and H anti- 
gens were separated chromatographical- 
ly. The antibodies to the H antigen 
were found in fraction 1 and the O 
antibodies were found in fraction 5, in- 
dicating different physicochemical prop- 
erties for these two antibodies. 

Fractions 2, 3, and 4 were not dem- 
onstrated to contain the major com- 
ponent ‘of any physiologic activity as 
tested. These preliminary observations 
on fractions 2, 3 and 4, which together 
comprise about 20 percent of the total 
gamma globulin, do not reveal the 
functional role of these gamma globu- 
lins. 

Several activities were found in both 
fractions 1 and 5. The anti-A and 
anti-B isohemagglutinins, the Rh anti- 
bodies, and the anti-liver-nucleopro- 
tein extract activity, when present in 
the serum of patients with lupus ery- 
thematosus, were found in gamma 
globulin fractions 1 and 5. The finding 
of the same activity in both fraction 1 
and fraction 5 indicated that the anti- 
body activity was associated with dis- 
tinctly different gamma globulin mole- 
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cules. The activities in fraction 1 
could be assumed to be with 6.6-S 
gamma _ globulins, the only protein 
found in that fraction (J), and the 
activities in fraction 5 were likely to 
be 18-S gamma macroglobulins, which 
compose 90 percent of this gamma 
globulin fraction. 

Ultracentrifugal studies have con- 
firmed the physicochemical differences 
between the antibody activities in these 
two fractions. Isohemagglutinins (7) 
and anti-human-liver-nucleoprotein ex- 
tract activity (5) in fraction 1 were 
found to sediment in the manner of 
6.6-S gamma globulins and in fraction 
5 to sediment as 18-S gamma macro- 
globulins. © 

The findings of two different gamma 
globulin fractions with apparently sim- 
ilar reactivity, however, does not nec- 
essarily indicate that the two types of 
proteins possess antibody activity at the 
same antigenic site. The materials used 
in the assay systems deserve close scru- 
tiny. The red cell surface which deter- 
mines‘ isohemagglutinin and Rh factor 
reactions is well known to be antigeni- 
cally complex, and the nucleoprotein 
extract used in testing for lupus ery- 
thematosus very likely contained many 
components. The question thus raised, 
whether gamma _ globulins, differing 
physicochemically enough to be sepa- 
rable from one another by chromato- 


graphic procedures, can still react with 
identical antigen sites will have to await 
further study. 

Anion exchange cellulose chromatog- 
raphy should prove to be a useful tool 
in immunologic investigations. A study 
of the chromatographic distribution of 
many of the activities in lupus erythe- 
matosus sera demonstrated that some 
factors capable of reactions with cell 
nuclear material could be chromato- 
graphically distinguished from factor(s) 
responsible for lupus erythematosus cell 
formation (8). The ability to separate 
two different gamma globulin mole- 
cules with apparently similar antibody 
activity will allow further study of 
these antibodies as well as of condi- 
tions favoring formation of the phys- 
icochemically distinct 6.6-S and 18-S 
antibodies (9). 

JoHN L. FAHEY 
National Cancer Institute, 
Bethesda, Maryland 
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Thomas Park, President-Elect 


There are several things that the 
Council of the American Association for 
the Advancement of Science must keep 
in mind in electing a president. He 
should be a man who has made con- 
tributions to his field of science that 
command the respect of the scientific 
community. He should have administra- 
tive ability. He should have had experi- 
ence with the problems of the organiza- 
tion of science, problems that are rapid- 
ly approaching the crisis stage in this 
country. His field should be an impor- 
tant one, but different from the fields of 
his immediate predecessors in order that 
a proper balance in the activities of the 
Association may be maintained. 

The man whom the Council has 
chosen as president-elect for 1960, 
Thomas Park, professor of zoology at 
the University of Chicago, meets all 
these qualifications. He will succeed a 
pharmacologist whose predecessors were 
a physicist and an organic chemist. He 
himself is an animal ecologist and, in 
particular, one concerned with the 
dynamics of populations. 

While his work has been concerned 
with beetles, it has had very important 
implications for human beings. It bears, 
indeed, on the question of the very 
persistence of mankind, or at least of 
civilized man, in the explosive situation 
brought about by the world-wide de- 
crease in mortality rates and the lack of 
compensating decreases in birth rates. 
The alternatives are violent reduction 
or even extinction of the human species, 
perhaps by way of the hydrogen bomb; 
expansion to a violently fluctuating 
upper limit, controlled by the availa- 
bility of necessities for bare subsistence; 
or attainment of ecologic equilibrium 
with the resources of the world at such 
a level that progress in civilization re- 
mains possible. Park brings a keen 
awareness of the population problem to 
the thinking of organized science. 

Park has been a member of the Board 
of Directors of the American Associa- 
ticu for the Advancement of Science 
since 1954. He has served as chairman 
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of the Publications Committee since 
1955, and he served as a member of the 
Newcomb Cleveland Prize Committee 
from 1956 to 1958. He thus has first- 
hand familiarity with the potentialities of 
the Association for promoting the devel- 
opment of science for the welfare of 
this country. 

He has -also been active in affiliated 
societies and other scientific organiza- 
tions in his field of interest. He was 
president of the Ecological Society of 
America in 1959, a member of the 
policy committee of the American 
Society of Zoologists in 1957-58, and 
a member of the Environmental Biology 
Panel of the National Science Founda- 
tion. He has served as editor of Ecology 
(1940-50), as editor of Physiological 
Zoology (1955—), and as a member of 
the editorial boards of the Quarterly 
Review of Biology (1938—) and the 
American Naturalist (1951-59). He has 
been zoological adviser to the Encyclo- 
paedia Britannica since 1950. Moreover, 
he brings to American science experi- 
ence as a Rockefeller Foundation fellow 
at Oxford University (1948), where he 
worked with Charles Elton; this was fol- 





Thomas Park 





lowed by a four-month appointment as 
scientific attaché of the American Em. 
bassy in London. 

Thomas Park was born 17 November, 
1908 in Danville, Illinois, the son of 
Samuel Thomas and Sophronia (Stealey) 
Park. He graduated from the University 
of Chicago in 1930 and received his 
Ph.D., also from the University of Chi- 
cago, in 1932, under the late W. C. 
Allee. 

I became acquainted with Park in 
1927 when he attracted my attention as 
being among the 10 percent who earned 
A’s in each of two large undergraduate 


courses that I was conducting. His | 


promise as an undergraduate was fully 
borne out by his performance in two of 
my courses in genetics that he took as 








a graduate student, while specializing in | 


another field. It has been borne out in 
increasing measure by his career since 
that time. 

After receiving his doctorate, Park 
spent several years at Johns Hopkins, 
where, as a national research fellow, in- 
structor, and associate, he came under 
the stimulating influence of the late 
Raymond Pearl. He there continued the 
intensive study of the dynamics of pop- 
ulations that he has made his life work. 
He was called back to the University of 
Chicago in 1937 as instructor and rose 
through the various grades to the pro- 
fessorship (1947) that he still holds. 

In his research program, he has used 
two species of flour beetles, Tribolium 
confusum and T. castaneum, animals 
that have an unusual combination of 
favorable characteristics for the analysis 
of population dynamics. It is safe to say 
that, as a result of his efforts and those 
of a large group of enthusiastic graduate 
and postgraduate students, and, recent- 
ly, the cooperation of Jerzy Neyman 
and his co-workers at the University of 
California, there is no other animal in 
which the analysis of population dynam- 
ics has been carried so far. 

Each of the above species reaches a 
fluctuating equilibrium in numbers 
which can be maintained for years under 
specified conditions. The results of com- 
petition have been especially instructive. 
In any given mixed population, one or 
the other species always becomes ex- 
tinct. Under certain conditions, one 
species wins out 100 percent, but this is 
not necessarily the one that does best 
by itself under the same conditions. 
Under other specifiable conditions, the 
result is indeterminate. Each species 
wins out in a characteristic percentage 
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of the cases; again, there is no direct 
relationship to the degree of success of 
that species when it is alone. The in- 
terpretation requires the introduction of 
stochastic as well as deterministic proc- 
esses. 

As by-products of these researches, 
Park has found a number of Mendelian 
mutations of Tribolium species which 
present interesting material for joint 
studies in population dynamics and 
genetics. 

Park and his students have published 
numerous papers dealing with their re- 
searches. In addition, he is coauthor 
with the late W. C. Allee and with 
Alfred Emerson, both of the University 
of Chicago, with the late Karl P. 
Schmidt of the Chicago Natural History 





Museum, and with his brother, Orlando 
Park of Northwestern University, of 
the comprehensive and widely used 
Principles of Animal Ecology. 

He was married in 1928 to Martha 
Alden Whitehead. Their daughters, 
Sherley Louise and Judith, are both 
married, and the Parks have several 
grandchildren. Many of us, faculty and 
students, who have left the University 
of Chicago, have a rich store of happy 
memories of the hospitality of Tom and 
Martha Park. 

As I have mentioned, Park has served 
in important administrative positions. 
My own direct observations of his 
ability along this line have been re- 
stricted to observations of his perform- 
ance in such administrative positions at 


AAAS Council Meeting, 1959 


The AAAS Council held two sessions 
during the annual meeting of the As- 
sociation in Chicago, 26 to 31 De- 
cember. Both sessions were under the 
chairmanship of President Paul E. 
Klopsteg, and both were held at the 
Morrison Hotel. One hundred and 
seventeen members attended the first 
session, at 4:00 P.M. on 27 December, 
and 134 the second session, at 9:00 
A.M, on 30 December. 


Elections and Officers 


The President announced that Coun- 
cil, by mail ballot, had elected Thomas 
Park as president-elect and Harrison 
Brown and Alfred Romer as members 
of the Board of Directors. The vacancy 
on the Board created by the election 
of Park as president-elect was filled by 
the Board by the selection of Don K. 
Price. 

The vice presidents and chairmen 
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of sections, as elected by the Council, 
are listed on pages 506 to 510. The Ex- 
ecutive Officer reported that the Board 
of Directors had reelected Herbert A. 
Smith of the U.S. Office of Education 
as Secretary of Section Q —Education 
and had elected Stanley S. Ballard of 
the University of Florida as Secretary 
of Section B—Physics, MHarriet B. 
Creighton of Wellesley College as Sec- 
retary of Section G—Botany, and Frank 
W. Finger of the University of Virginia 
as Secretary of Section I—Psychology. 
All four were elected for 4-year terms, 
1960 through 1963. 

Election of Council members to 
serve on the Committee on Nomina- 
tions was postponed, and the President 
was requested to name an ad hoc com- 
mittee to select a slate of names to be 
submitted to the Council for vote by 
mail. The President subsequently named 
A. C. Smith, Conrad Taeuber, and 
William A. Wildhack to serve as the 
ad hoc committee. 





the University of Chicago as secretary 
of the zoology department during a 
difficult period and as associate dean of 
the division of biological sciences from 
1943 to 1947. I have been impressed by 
two characteristics that do not always 
go together. One is the meticulously 
systematic way in which he breaks 
down his problems and organizes his 
work. The other is his concern for peo- 
ple. Tom Park likes people and likes to 
help them in their problems, and he 
does so very effectively. The American 
Association tor the Advancement of 
Science is to be congratulated on the 
prospect of his leadership in 1961. 
SEWALL WRIGHT 
Department of Genetics, 
University of Wisconsin, Madison 


Affiliates 


Upon recommendation by the Com- 
mittee on Affiliation and with the con- 
currence of the Board of Directors, the 
Council elected the following organiza- 
tions as affiliates of the Association: 
Academy of Psychoanalysis, American 
Speech and Hearing Association, As- 
sociation of Clinical Scientists, Medical 
Correctional Association, New Jersey 
Academy of Science, and Society for 
the History of Technology. These elec- 
tions bring the number of organiza- 
tions affiliated with the AAAS to 291. 


Metric Usage 


Wilmer Souder, chairman of the 
Committee on Metric Usage, presented 
the following report on behalf of the 
committee (other members are John 
T. Johnson, Robert J. Painter, William 
G. Pollard, Henry D. Sharpe, Jr., and 
C. A. Whitten). 

“1. The primary task assigned to the 
Special Committee at the 1958 meeting 
is to study the report of the British 
Association and bring a recommenda- 
tion to the 1959 meeting of the AAAS. 
The expected report has not been re- 
ceived. Consequently, no study could 
be made. (See recommendation 3 be- 
low.) 

“2. Recent private correspondence 
indicates that the British Committee is 
unlikely to recommend compulsory 
adoption of the metric system by the 
United Kingdom now or in the near 
future. 
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“We therefore recommend that the 
American Association for the Advance- 
ment of Science hold in abeyance any 
formal activities on that part of the 
1957 resolution wherein: ‘It tenders 
its cooperation to the British Associa- 
tion in any practicable efforts to fur- 
ther this objective’ (general adoption 
of the metric system of weights and 
measures ). 

“3. Two bills have been introduced 
in the 86th Congress, Ist Session, 
wherein it is proposed that a study and 
a program be conducted to determine 
the practicability and desirability of 
the adoption by the United States of 
the metric system of weights and meas- 
ures. (S. 2420 directs the Secretary of 
Commerce to conduct the study. H.R. 
7401 directs the National Bureau of 
Standards to conduct the program.) 

“If these bills are reported out for 
hearings, we recommend that the 
American Association for the Advance- 
ment of Science proffer the assistance 
of its specialists in their respective 
fields of competence wherein discus- 
sions relating to the ‘Advancement of 
Science are pertinent.’ 

“4. We respectfully request that the 
Special Committee be discharged.” 

Council voted to adopt the report and 
to discharge the committee with thanks. 

Upon motion made from the floor, 
Council voted to adopt the following 
resolution relative to the metric sys- 
tem: 

“WHEREAS, Action is now pending 
before the Congress relative to a study 
of the metric system; and 

“WHEREAS, The report of the recent 
AAAS Committee on Metric Usage 
included the recommendation _ that 
specialists of the AAAS be made 
available for the constructive study of 
the metric system, 

“Be it therefore resolved by the 
Council of the AAAS, That the officers 
and Board of Directors of the AAAS 
be urged to organize such specialists 
in the most effective way.” 


Council Activities and Organization 


The major item of business on the 
Council agenda was consideration of 
the report prepared by the Committee 
on Council Activities and Organiza- 
tion [William A. Wildhack (chairman), 
Allan D. Bass, Ward Pigman, Albert 
E. Sobel, Leon Sokoloff, and Paul E. 
Klopsteg ex officio]. The report had 
been circulated in advance to all Coun- 
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cil members and has been distributed 
in revised form to Council members 
since the meeting. The committee re- 
port included a number of major rec- 
ommendations: 

1) The codification of rules of 
Council procedure and the adoption of 
certain new rules. 

2) The establishment of three stand- 
ing committees of the Council—a Com- 
mittee on Council Activities and Or- 
ganization, a Committee on Nomina- 
tions and Elections (continuing the 
present Committee on Nominations), 
and a Committee on Constitution and 
Rules. 

3) The establishment of a number 
of special committees to study, review, 
or prepare recommendations or find- 
ings on any specific problem, issue, or 
policy in which Council considers that 
such committee activity would be bene- 
ficial to the Association. 

4) The provision of advisory com- 
mittees or panels to each of a number 
of the Association’s committees. These 
advisory committees would work by 
correspondence only and would pro- 
vide each member of Council with an 
opportunity to serve as an adviser to 
one or more of the Association’s com- 
mittees. 

The committee report concluded 
with a list of major organizational 
matters on which Association policy 
should be reviewed and which were 
recommended for consideration dur- 
ing 1960 by the proposed Committee 
on Council Activities and Organization. 

Extended and vigorous debate dealt 
primarily with two issues: (i) the 


extent to which the proposed standing 


Committee on Council Activities and 
Organization would overlap in author- 
ity and responsibility the Board of 
Directors, and (ii) the extent to which 
the proposed special committees would 
overiap in function some of the already 
existing committees. 

Advocates of the proposed standing 
Committee on Council Activities and 
Organization contended that since the 
committee would deal only with mat- 
ters of direct concern to the Council 
and would not become involved in 
policy concerning the Association’s fi- 
nancial affairs, publication program, 
meetings, or other activities, there 
would be no overlap in authority or 
responsibility between the committee 
and the Board of Directors. Opponents 
of the proposed new committee took 
the position that matters of policy could 
not be so divided and that the pro- 





posed committee, which would in some 
respects serve as an executive com- 
mittee of the Council, would inevitably 
overlap in authority and responsibility 
the Board of Directors, which also serves 
as executive committee of the Council. 

The debate on the special studies 
committees centered on the extent to 
which they would overlap functions of 
such existing committees as the Com- 
mittee on Cooperation among Scien- 
tists, the Committee on Public Under- 
standing of Science, and the Committee 
on Science in the Promotion of Human 
Welfare, which had been established 
by Council vote a year earlier. 

After a number of trial motions, 
including a motion to approve the 
committee report as a whole, Council 
voted that it was the sense of Council 
that the entire report be approved ex- 
cept for the provisions for the estab- 
lishment on a permanent basis of a 
Committee on Council Activities and 
Organization. It was explained that 
“the sense of Council” means that 
Council approves the objectives of the 
committee report but that discrepancies 
between the report and the Associa- 
tion’s Constitution and Bylaws would 
have to be worked out and that a num- 
ber of modifications in the report would 
be made necessary by the decision not 
to approve a permanent Committee on 
Council Activities and Organization. 
It was agreed that these matters would 
be cleared up during the coming year. 
Council then voted to continue the 
temporary Committee on Council Ac- 
tivities and Organization for one year, 
with the presumption that the com- 
mittee would work with the Board of 
Directors in making the necessary 
changes in the committee report and in 
removing the points of disagreement 
between the committee report and the 
Association’s Constitution and Bylaws. 
How these matters are to be resolved 
will be reported to Council prior to the 
1960 annual meeting. 


Resolutions 


The Committee on Council Agenda 
and Resolutions [Paul S. Dwyer (chair- 
man), Robert C. Miller, George C. 
Paffenbarger, and Kenneth C. Speng- 
ler] submitted the following resolutions, 
all of which were approved by Council 
vote. 

Resolution on national research and 
education program in over-all health 
area, “The Council of the AAAS com- 
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AAAS Operating Fund Budget, 1960: 











Receipts 

Estimated 
Item receipts 

Dues of annual members $ 465,000 

Journal subscriptions for 
emeritus members 9,100 
Nonmember subscriptions 80,000 
Back issues and proof 3,500 
Advertising 480,000 

Sale of: 

Microcards 700 
Binders 2,300 
Symposium volumes 70,000 
Emblems 2,200 
Directories 250 
Meeting and exposition 41,800 
Rental receipts 16,250 
Income from investments 18,000 
Cash discounts 600 
Administration of projects 39,500 
Other receipts 2,000 
Total receipts $1,231,200 
mends the Department of Health, 


Education, and Welfare for its fore- 
sight in obtaining outstanding con- 
sultants to report on the complex ques- 
tions involved in the future of our 
national research and education pro- 
gram in the over-all health area. Fur- 
ther, the Council recommends the ap- 
pointment of a committee to consider 
the need of a permanent national coun- 
cil for the advancement of reseatch 
and education in the over-all health 
area with special emphasis on basic 
research and the training of research 
personnel.” 

Resolution on preparation of books 
and pamphlets. “It is recommended 
that the Council of the AAAS request 
the Committee on Science in the Pro- 
motion of Human Welfare to study 
the feasibility of undertaking, sponsor- 
ing, or promoting the publication of 
books and pamphlets suitable for wide 
public dissemination summarizing the 
scientific facts, the public interest and 
the public issues involved in areas 
where the public understanding of the 
scientific facts may have important 
consequences and in which suitable 
books and pamphlets are not and will 
not be otherwise available.” 

Resolution on continuity of research 
support. “The Council of AAAS favors 
institutional support of research by the 
Federal Government as the Council 
realizes the necessity of more continuity 
in research support.” 

Resolution on international com- 
munication, “It is recommended that 
the Council authorize a committee 
study on international scientific com- 
munication. The purpose of this study 
shall be to suggest methods of im- 
proving the current situation.” 
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Resolutions dealing with wildlife 
conservation. “One resolution relating 
to the effects of poisons on fish and 
wildlife resources and one on the estab- 
lishment of a National Wildlife Dis- 
ease Institute were submitted by C. R. 
Gutermuth, vice-president of the Wild- 
life Management Institute. These reso- 
lutions deal with AAAS support of 
pending legislation. The Council 
Agenda and Resolutions Committee 
recommends that these resolutions be 
referred to an appropriate committee.” 

Resolution on elimination of the 
affidavit required by Section 1001 (f) 
of the National Defense Education Act. 
“WHEREAS, The generai objective of 
the National Defense Education Act is 
the security and welfare of the nation 
and the strengthening of both through 
support of higher education; and 

“WHEREAS, The requirement of the 
so-called disclaimer affidavit of this act: 
(a) discriminates against students re- 
ceiving federal loans by requiring each 
to make an affidavit which is not re- 
quired of other recipients of federal 
loans or of other beneficiaries of fed- 
eral funds, (b) may be indefinite and 
uncertain in its legal application since 
the signer does not know which organi- 
zations may be legally classed as sub- 
versive, (c) is not generally effective in 
discovering disloyalty and in promoting 
loyalty, 

“Therefore, The Council of the 
American Association for the Advance- 
ment of Science believes that the na- 
tional welfare, education and science, 
will be furthered by the deletion of 
the affidavit requirement from Section 
1001 (f) of the National Defense Edu- 
cation Act.” 

Resolution on criteria for tax-exempt 
organizations. “A resolution has been 
received calling attention to the diffi- 
culty of interpreting the phrase ‘sub- 
stantial part’ in the law relating to 
legislative activities of tax-exempt or- 
ganizations. It is recommended that this 
resolution be referred to the Board of 
Directors.” 

On motion made from the floor, 
Council adopted the following resolu- 
tion. as a substitute for one proposed 
by the Committee on Council Agenda 
and Resolutions but defeated by Coun- 
cil vote: 

“As a result of numerous recent de- 
velopments in international relation- 
ships, the Council of the AAAS hereby 
affirms the urgent desirability of con- 
tinued efforts through the United Na- 
tions and continued negotiations among 


governments toward adoption of plans 
leading to the peace of the world.” 

Council voted a resolution of thanks 
to the Committee on Council Agenda 
and Resolutions for its handling of a 
number of difficult and controversial 
items. 


Finances 


The Executive Officer reported that 
a preliminary summary of 1959 receipts 
and expenditures indicated a balance 
of approximately $75,000 in the As- 
sociation accounts for the year. Nor- 
mal operating receipts for the year 
amounted to approximately $1,175,000. 
In addition, the Association received 
grants for special purposes totaling 
$943,000. The total of $2,120,000 is 
approximately $600,000 greater than 
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Expenses 
— Estimated 
expenses 
Administrative Expenses 
Salaries $ 225,500 
Insurance, retirement, and 
social security 22,550 
Building maintenance 48,200 
Interest on mortgage 5,125 
Office supplies 28,900 
Telephone and telegraph 3,150 
Postage and freight 16,000 
Travel 3,000 
Executive Officer’s discretionary 
fund 5,000 
Miscellaneous 20,200 
$ 377,625 
Printing and manufacturing 
Science $ 500,000 
Symposium volumes 46,000 
Binders 1,400 
Microcards 600 
Emblems 1,200 
$ 549,200 
Annual Meeting 
Meeting and exposition $ 21,100 
Press service 8,000 
Academy Conference and 
General Symposium 2,000 
$ 31,100 
Sections, divisions, boards, and 
committees 
Section expenses $ 5,000 
Division allowances 9,300 
Board of Directors 7,000 
Editorial Board 7,500 
Other committees 10,000 
$ 38,800 
Advertising, cost of selling $ 124,000 
Contingencies and new activities $ 10,000 
Non-cash items 
Depreciation of building $ 23,519 
Depreciation of equipment ___10,000 
$ 33,519 
Total operating expenses $1,164,244 
Net receipts $ 66,956 
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the amount in 1958 and well over three 
times the amount for 1954. As meas- 
ured in dollars, the Association’s scale 
of operations has more than tripled in 
five years. 

Of the $943,000 in grants, $600,000 
came from the National Science Foun- 
dation to support the Traveling Li- 
braries of Science Books. One hundred 
thousand dollars of this amount was in 
completion of a grant for the 1958-59 
program, and $500,000 represented the 
total grant for the 1959-60 program. 
The Traveling Science Libraries are 
now going to 1700 high schools and 
800 elementary schools in the United 
States. In terms of numbers of schools, 
this program has now reached its maxi- 
mum planned size. The program will 
be continued at this level for the next 
several years, but because it will no 
longer be necessary to purchase large 
numbers of books, the amount of 
money required will be smaller, ap- 
proximately $250,000 a year. 

A grant of $7500 from the Asia 
Foundation has made it possible to 
prepare a number of sets of science 
books for distribution to school libraries 
in Southeast Asia. 

Three grants were received during 
the year for work in the field of science 
education. From the Carnegie Corpo- 


ration came $83,000 (the second an- 
nual payment on a 3-year grant of 
$250,000) to support the Association’s 
Science Teaching Improvement Pro- 
gram. Another grant from the Carnegie 
Corporation of $81,000 was made to 
the Association to support the work of 
the National Association of State Di- 
rectors of Teacher Education and Cer- 
tification in their effort to develop bet- 
ter and more standardized requirements 
for the certification of teachers of high- 
school science and mathematics [see 
Science 130, 1237 (6 Nov. 1959)]. 

From the National Science Founda- 
tion the Association received $38,620 
as reimbursement for the costs of ad- 
ministering a program of selecting 
high-school science and mathematics 
teachers who were granted fellowships 
for graduate study during summer 
sessions. 

The Association received $7500 
from the Westinghouse Educational 
Foundation to provide for two annual 
awards of $1000 each, and the cost of 
administering these awards, for excel- 
lence of science writing in newspapers 
and magazines. 

The major portion of the expense 
for the Symposium on Basic Research 
held in New York 14-16 May and 
jointly sponsored by the National Acad- 


AAAS Officers, Committees, 
and Representatives for 1960 


The following persons are serving as 
officers, as members of the indicated 
committees, and as representatives to 
other organizations for the year 1960. 
The dates in parentheses indicate the 
year of expiration of terms of election 
or appointment. 


General Officers 


Retiring President and Chairman of 
the Board of Directors: Paul E. Klopsteg 
(1960), 828 Apple Tree Lane, Glenview, 
Til. 
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President: Chauncey D. Leake (1961), 
Ohio State University 

President-Elect: Thomas Park (1962), 
University of Chicago 


Other Members of the Board of Directors 


Don K. Price (1960), Harvard Uni- 
versity 

Mina S. Rees (1960), Hunter College 

Alan T. Waterman (1960), National 
Science Foundation 

William W. Rubey (1961), U.S. Geo- 
logical Survey 

H. Bentley Glass (1962), Johns Hop- 
kins University 





emy of Sciences, the Alfred P. Sloan 
Foundation, and the AAAS was paid 
by the Sloan Foundation. The Asso- 
ciation, however, received the sum of 
$8547 in reimbursement for expenses 
of publishing the symposium volume, 
Symposium on Basic Research. 


The first International Oceano- 
graphic Congress, arranged by the 
AAAS with the cosponsorship of 


UNESCO and the Special Committee 
on Oceanic Research of the Interna- 
tional Council of Scientific Unions and 
held in New York City from 30 August 
to 11 September, received gifts, grants, 
or contracts totaling $117,000 from 
UNESCO, the Office of Naval Re- 
search, the National Science Founda- 
tion, the Atomic Energy Commission, 
the Rockefeller and Sloan foundations, 
and a number of industrial organiza- 
tions. 

This generous support from a variety 
of sources has enabled the AAAS to 
extend its efforts toward the advance- 
ment of science and the improvement 
of science education far beyond the 
limits set by its own funds. 

On behalf of the Treasurer, the Ex- 
ecutive Officer presented the budget 
that the Board of Directors had adopted 
for 1960. The budget is shown in the 
accompanying tables. 


Margaret Mead (1962), 
Museum of Natural History 

Harrison Brown (1963), California 
Institute of Technology 

Alfred S. Romer (1963), Harvard 
University 

Paul A. Scherer (ex officio), Research 
Corporation 

Dael Wolfle (ex officio), AAAS 


American 


Vice Presidents and 
Chairmen of the Sections 


A Mathematics: William L. Duren, 
Jr., University of Virginia 

B Physics: John H. Van Vleck, 
Harvard University 

C Chemistry: Robert W. Schiessler, 
Socony Mobil Oil Company, Paulsboro, 
NJ. 

D Astronomy: Nicholas U. Mayall, 
Lick Observatory, Mt. Hamilton, Calif. 

E Geology and Geography: William 
C. Krumbein, Northwestern University 

F Zoological Sciences: Viktor Ham- 
burger, Washington University 

G Botanical Sciences: Barry Com- 
moner, Washington University 

H Anthropology: Cornelius Osgood, 
Yale University 
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I Psychology: Clifford T. Morgan, 
University of Wisconsin 

K Social and Economic Sciences: 
Pendleton Herring, Social Science Re- 
search Council 

L History and Philosophy of Science: 
Harry Woolf, University of Washington 

M Engineering: Clarence E. Davies, 
United Engineering Center Project, New 
York 

N Medical Sciences: Carl F. Schmidt, 
University of Pennsylvania School of 
Medicine 

Nd Dentistry: Joseph L. T. Appleton, 
University of Pennsylvania School of 
Dentistry 

Np Pharmacy: Joseph V. Swintosky, 
Smith, Kline and French Laboratories 

O Agriculture: Firman E. Bear, Rut- 
gers University 

P Industrial Science: J. A. Hutche- 
son, Western Electric Corporation, Pitts- 
burgh, Pa. 

Q Education: John C. Flanagan, 
American Institute for Research, Pitts- 
burgh, Pa. 


Administrative Officers 


Executive Officer: Dael Wolfle 

Treasurer: Paul A. Scherer 

Associate Administrative Secretary: 
Raymond L. Taylor 

Editor: Graham DuShane 

Business Manager: Hans Nussbaum 

Director of Education: John R. 
Mayor 

Director, Science Library Program: 
Hilary J. Deason 


Secretaries of the Sections 


A Mathematics: C. C. MacDuffee 
(1960), University of Wisconsin 

B Physics: Stanley S. Ballard (1963), 
University of Florida 

C Chemistry: Edward F. Degering 
(1960), 26 Robinhood Road, Natick, 
Mass. 

D_ Astronomy: Frank B. Wood 
(1961), University of Pennsylvania 

E Geology and Geography: Frank C. 
Whitmore, Jr. (1960), U.S. Geological 
Survey 

F Zoological Sciences: Karl M. Wil- 
bur (1961), Duke University 

G Botanical Sciences: Harriet B. 
Creighton (1963), Wellesley College 

H Anthropology: James L. Giddings 
(1961), Brown University 

I Psychology: Frank W. Finger 
(1963), University of Virginia 

K Social and Economic Sciences: 
Donald P. Ray (1962), George Wash- 
ington University 
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Harrison Brown is a new member of the 
AAAS Board of Directors. 


L History and Philosophy of Science: 


John W. Streeter (1961), Chester 
Springs, Pa. 
M Engineering: E. Paul Lange 


(1960), Engineers Joint Council, New 
Yon, Ney. 

N Medical Sciences: Allan D. Bass 
(1960), Vanderbilt University School 
of Medicine 

Nd Dentistry: Reidar F. Sognnaes 
(1962), Harvard School of Dental Medi- 
cine, Boston 

Np Pharmacy: John E. Christian 
(1962), Purdue University School of 
Pharmacy 

O Agriculture: Howard B. Sprague 





Alfred S. Romer is a new member of the 
AAAS Board of Directors. 


(1961), Pennsylvania State University 
P Industrial Science: Allen T. Bon- 
nell (1960), Drexel Institute of Tech- 
nology 
Q Education: Herbert A. 
(1963), U.S. Office of Education 


Smith 


Officers of the Alaska Division 


President: Roger R. Robinson, Bu- 
reau of Land Management, Anchorage 

Vice President: Calvin J. Lensink, 
Alaska Department of Fish and Game, 
Juneau 

Secretary: Lamar Hubbs, Box 960, 
Anchorage 

Executive Secretary: Albert W. John- 
son, University of Alaska, College 

Council Representative: Victor P. 
Hessler, Geophysical Institute, College 


Officers of the Pacific Division 


President: Henry P. Hansen, Oregon 
State College 

President-Elect: W. A. Clemens, Uni- 
versity of British Columbia 

Retiring President: Henry 
University of Utah 

Secretary: Robert C. Miller, Cali- 
fornia Academy of Sciences 

Council Representative: 
Miller 


Eyring, 


Robert C. 


Officers of the Southwestern and 
Rocky Mountain Division 


President: Lora M. Shields, New 
Mexico Highlands University 
President-Elect: Alan T. Wager, 


Arizona State University 

Secretary: Marlowe G. Anderson, 
New Mexico State University 

Council Representative: Marlowe G. 
Anderson 


Editorial Board 


Graham DuShane, AAAS, chairman 

Donald J. Hughes (1963), Brook- 
haven National Laboratory 

Konrad B. Krauskopf (1963), Stan- 
ford University 

Edwin M. Lerner (1964), National 
Institutes of Health 

H. Burr Steinbach (1963),. Univer- 
sity of Chicago 

William L. Straus, Jr. (1963), Johns 
Hopkins Medical School 

Edward L. Tatum (1962), Rockefel- 
ler Institute 





Standing Committees 


AAAS Cooperative Committee on the 
Teaching of Science and Mathematics 

J. W. Buchta, University of Min- 
nesota, chairman 

Wayne Taylor, Michigan State Uni- 
versity, vice-chairman 

Bernard B. Watson, Operations Re- 
search Office, Johns Hopkins University, 
secretary 

C. L. Agre, Augsberg College 

John W. Cell, North Carolina State 
College 

Alfred B. Garrett, Ohio State Uni- 
versity 

Arthur I. 
University 

Phillip S. Jones, University of Michi- 
gan 

Robert 
University 

Harry F. Lewis, Institute of Paper 
Chemistry, Appleton, Wis. 

George G. Mallinson, Western Michi- 
gan University 

John R. Mayor, AAAS 

Bruce E. Meserve, Montclair State 
College 

Brother G. Nicholas, University of 
Notre Dame 

Fred H. Norris, University of Tennes- 
see 

Leonard O. Olsen, Case Institute of 
Technology 

Thornton L. Page, Wesleyan Uni- 
versity 

W. E. Restemeyer, 
Cincinnati 

Richard L. Weaver, University of 
Michigan 

Harold E. Wise, University of Ne- 
braska 

Theodore Woodward, Department of 
Agriculture, Washington, D.C. 

Dael Wolfie, AAAS, ex officio 


Howland, Northwestern 


T. Lagemann, Vanderbilt 


University of 


AAAS Meetings 

Allen T. Bonnell (1962), Drexel Insti- 
tute of Technology, chairman 

Ellis A. Johnson (1960), Johns Hop- 
kins University 

William C. Steere (1961), New York 
Botanical Garden 

Stanley A. Cain (1962), University of 
Michigan 

Frank Fremont-Smith (1962), Josiah 
Macy, Jr. Foundation 

Ralph R. Shaw (1962), Rutgers Uni- 
versity 

John R. Bowman, Northwestern Uni- 
versity, ex officio 

Barry Commoner, Washington Uni- 
versity, ex officio 
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Warren Weaver, Alfred P. Sloan 
Foundation, ex officio 

Dael Wolfle, AAAS, ex officio 

Raymond L. Taylor, AAAS, staff rep- 
resentative 


Affiliation 

I. Melville Stein (1962), Leeds and 
Northrup Company, Philadelphia, chair- 
man 

Luna B. Leopold (1960), U.S. Geo- 
logical Survey 

Earl L. Green (1961), Roscoe B. 
Jackson Memorial Laboratory, Bar 
Harbor, Me. 

Paul B. Sears (1963), Yale University 

Rensis Likert (1964), University of 
Michigan 

Dael Wolfle, AAAS, ex officio 

Raymond L. Taylor, AAAS, staff 
representative 


Cooperation among Scientists 

John R. Bowman, Northwestern Uni- 
versity, chairman 

Burton W. Adkinson, National Sci- 
ence Foundation 

Richard T. Arnold, Alfred P. Sloan 
Foundation 

R. E. Gibson, Applied Physics Labo- 
ratory, Johns Hopkins University 

Thomas Parran, Avalon Foundation, 
New York, N.Y. 

H. Bentley Glass, ex officio Board 
representative 

Dael Wolfle, AAAS, ex officio 


Executive Committee of the 
Board of Directors 
Paul E. Klopsteg, chairman 
Chauncey D. Leake 
Thomas Park 
Paul A. Scherer 
Alan T. Waterman 
Dael Wolfle 


Investment and Finance 

F. P. H. Siddons (1962), American 
Security and Trust Company, Washing- 
ton, D.C., chairman 

J. E. Graf (1960), Smithsonian In- 
stitution 

Sheldon B. Akers (1961), Brookings 
Institution, vice chairman 

Malvern F. Morse (1963), American 
Security and Trust Company 

Wallace R. Brode (1964), Department 
of State 

Paul A. Scherer, Research Corpora- 
tion, ex officio 

Dael Wolfie, AAAS, ex officio 

Hans Nussbaum, AAAS, staff repre- 
sentative 





Nominations and Elections 

Paul E. Klopsteg (1960), 828 Apple 
Tree Lane, Glenview, Ill., chairman 

H. Trendley Dean (1960), 
Cleveland St., Evanston, Ill. 

Harold D. Lasswell (1960), Yale Uni- 
versity 

Thomas Park (1961), University of 
Chicago 

(Note: Three additional members are 
to be elected by Council, by means of 
mail vote.) 


2006 


Public Understanding of Science 

Warren Weaver, Alfred P. Sloan 
Foundation, chairman 

Willard Bascom, National Academy 
of Sciences 

Allen T. Bonnell, Drexel Institute of 
Technology 

Victor Cohn, Minneapolis Star and 
Tribune 

Paul E. Klopsteg, 828 Apple Tree 
Lane, Glenview, IIl., ex officio Board 
representative 

Dael Wolfle, AAAS, ex officio 


Publications 

Thomas Park (1962), University of 
Chicago, chairman 

George R. Harrison (1960), Massa- 
chusetts Institute of Technology 

H. Bentley Glass (1961), Johns Hop- 
kins University 

Ralph R. Shaw (1963), Rutgers Uni- 
versity 

Chauncey D. Leake (1964), Ohio 
State University 

Dael Wolfle, AAAS, ex officio 

Graham DuShane, AAAS staff repre- 
sentative 


Science in the. Promotion of 
Human Welfare 

Barry Commoner (1962), Washington 
University, chairman 

Robert B. Brode (1960), University 
of California, Berkeley 

Lawrence K. Frank (1960), 25 Clark 
Street, Belmont, Mass. 

Harrison Brown (1961), California 
Institute of Technology 

Frank W. Notestein (1961), Popula- 
tion Council, Inc., New York, N.Y. 

T. C. Byerly (1962), Agricultural Re- 
search Service, Department of Agricul- 
ture, Washington, D.C. 

H. Jack Geiger (1962), Harvard Med- 
ical School, Boston 

Margaret Mead, American Museum 
of Natural History, ex officio Board 
representative 

Dael Wolfle, AAAS, ex officio 
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Special Committees 








AAAS-—Anne Frankel Rosenthal Me- 
morial Award for Cancer Research, 
Judges 

Lowell T. Coggeshall, University of 
Chicago, chairman 

Harry S. N. Greene (American As- 
sociation for Cancer Research), Yale 
University School of Medicine 

G. Burroughs Mider, National Can- 
cer Institute 

Richard L. Rosenthal, Richard and 
Hinda Rosenthal Foundation 

C. Chester Stock, Sloan-Kettering 
Institute for Cancer Research 

Harry M. Weaver, American Cancer 
Society 


AAAS-—Campbell Award for Vegetable 
Research, Judges 

Louis P. Reitz (AAAS Section O- 
Agriculture), Agricultural Research 
Service, Beltsville, Md., chairman 

Sterling B. Hendricks (American So- 
ciety of Plant Physiologists), Plant In- 
dustry Station, Beltsville, Md. 

Iver J. Johnson (American Society of 
Agronomy), Iowa State College 

F. F. Smith (Entomological Society of 
America), U.S. Department of Agricul- 
ture, Entomology Research Branch, 
Beltsville, Md. 

F. C. Stark, Jr. (American Society for 
Horticultural Science), University of 
Maryland 

G. Ledyard Stebbins, Jr. (Genetics 
Society of America), University of Cali- 
fornia, Davis 

E. E. Wilson (American Phytopatho- 
logical Society), University of Cali- 
fornia, Davis 


AAAS-Ida B. Gould Memorial Award 
for Research on Cardiovascular Prob- 
lems, Judges 

Emmet B. Bay, University of Chi- 
cago, chairman 

C. Sidney Burwell (Helen Hay Whit- 
ney Foundation), Harvard Medical 
School 

Robert P. Glover (American College 
of Cardiology), Presbyterian Hospital, 
Philadelphia 

Dickinson W. Richards (Life Insur- 
ance Medical Research Fund), Bellevue 
Hospital, New York 

Richard L. Rosenthal, Richard and 
Hinda Rosenthal Foundation 

Francis C. Wood (American Heart 
Association), University of Pennsylvania 
Hospital 

J. Franklin Yeager, National Heart 
Institute 
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AAAS Newcomb Cleveland Prize, 
Judges 

Thomas Park, University of Chicago, 
chairman 

Wallace R. Brode, Department of 
State 

Alfred E. Emerson, University of 
Chicago 

M. R. Irwin, University of Wisconsin 

Chauncey D. Leake, Ohio State Uni- 
versity 

Clifford T. Morgan, University of 
Wisconsin 

William W. Rubey, U.S. Geological 
Survey 

Paul B. Sears, Yale University 

A. C. Smith, U.S. National Museum 

Howard B. Sprague, Pennsylvania 
State University 


AAAS Socio-Psychological Prize 

Pendleton Herring, Social Science Re- 
search Council 

Donald P. Ray, George Washington 
University 

Dael Wolfle, AAAS 


AAAS-—Westinghouse Science Writing 
Awards, Managing Committee 

Graham DuShane, AAAS, adminis- 
trator 

Jules B. Billard; National Geographic 
Magazine 

Charles N. Fry, Westinghouse Elec- 
tric Corporation 

Harry R. Gail, Westinghouse Electric 
Corporation 

Nate Haseltine, Washington Post and 
Times Herald 

Hans Nussbaum, AAAS 

Dael Wolfle, AAAS 


Council Activities and Organization 

William A. Wildhack, National Bu- 
reau of Standards, chairman 

Allan D. Bass, Vanderbilt University 
School of Medicine 

Ward Pigman, University of Alabama 
Medical Center 

Albert E. Sobel, Jewish Hospital of 
Brooklyn 

Leon Sokoloff, National Institutes of 
Health 

Paul E. Klopsteg, Glenview, IIl., ex 
officio 


Council Agenda and Resolutions 

Paul S. Dwyer, University of Michi- 
gan, chairman 

Robert C. Miller, California Academy 
of Sciences 

George C. Paffenbarger, National Bu- 
reau of Standards 

Kenneth C. Spengler, American 
Meteorological Society, Boston 


Meeting Sites 
Harold E. Finley, Howard University 
James L. Giddings, Brown University 
Paul B. Sears, Yale University 
Frank J. Soday, General Dynamics 

Corporation 
Frank Bradshaw Wood, University 

of Pennsylvania 


Popular Science Books 

Harrison Brown, California Institute 
of Technology 

Barry Commoner, Washington Uni- 
versity 

a. U. Condon, Washington University 

Kirtley F. Mather, Harvard Univer- 
sity 


Retirement Plan (must be composed of 
three staff members) 

Dael Wolfie, AAAS, chairman 

Hans Nussbaum, AAAS 

Raymond L. Taylor, AAAS 


Committees To Be Appointed 


AAAS _ Socio-Psychological 
Judges 

AAAS-Westinghouse Science Writing 
Awards, Screening Committee 

AAAS—Westinghouse Science Writing 
Awards, Judges 

Theobald Smith Award in the Medi- 
cal Sciences, Judges 


Prize, 


Representatives 


Advisory Council on Medical Education 
Lowell T. Coggeshall, University of 
Chicago 


American Council on Education 

Mark H. Ingraham, University of 
Wisconsin 

John R. Mayor, AAAS 


American Standards Association Sec- 
tional Committee on Fluid Permeation 
(Z59) 

M. King Hubbert, Shell Oil Com- 
pany, Houston 


American Standards Association Sec- 
tional Committee on Letter Symbols and 
Abbreviations for Science and Engineer- 
ing 

Irving P. Orens, Newark College of 
Engineering 


Council of National Organizations of 
the Adult Education Association of the 
United States 

John R. Mayor, AAAS 





Committee on the Kimber Genetics 
Award of the National Academy of Sci- 
ences 

Tracy M. Sonneborn, Indiana Uni- 
versity 


Council of Old World Archeology 
Richard K. Beardsley, University of 
Michigan 


Instrument Society of America Commit- 
tee on Research and Development 

Jesse W. Beams, University of Vir- 
ginia 


Joint Commission on Mental Illness and 
Health 

Ernst Mayr, Museum of Comparative 
Zoology, Harvard College 


National Conference on FAO 
Noble Clark, University of Wisconsin 


Science Service Board of Trustees 
Wallace R. Brode (1960), Department 
of State 
Douglas M. Whitaker (1961), Rocke- 
feller Institute for Medical Research 
William W. Rubey (1962), U.S. Geo- 
logical Survey 


Scientific Manpower Commission 
Wallace R. Brode, Department of 
State 
M. H. Trytten, National Academy of 
Sciences 


Office of Critical Tables Advisory Board, 
National Academy of Sciences 

Wallace R. Brode, Department of 
State 


U.S. Committee on ISO Technical Com- 
mittee 37—-Terminology 
Duane Roller, Harvey Mudd College 


U.S. National Commission for 
UNESCO 
(To be appointed) 


New AAAS Symposium Volumes 


Biological and Chemical Control of 
Plant and Animal Pests, Louis P. Reitz, 
Ed. Papers from a symposium presented 
28-30 December 1957 at the Indian- 
apolis meeting of the AAAS. Probable 
publication date, March 1960. 

Water and Agriculture, Roy D. Hock- 
ensmith, Ed. Papers from a symposium 
presented 29-30 December 1958 at the 
Washington meeting of the AAAS. 
Probable publication date, April 1960. 

Calcification in Biological Systems, 
Reidar F. Sognnaes, Ed. Papers from a 
symposium presented 29 December 
1958 at the Washington meeting of the 
AAAS. Probable publication date, May 
1960. 

Congenital Heart Disease, Gordon K. 
Moe, Ed. Papers from a symposium 
presented 29-30 December 1958 at the 


A Report of the 
Chicago Meeting 


From all reports, the recent seventh 
Chicago meeting of the American Asso- 
ciation for the Advancement of Science 
was one of the smoothest running and 
most generally successful of the 126 
national meetings the AAAS has held. 
Though there were instances of over- 
crowded session rooms—commonly due 
to underestimates of expected attend- 
ance but, in any event, tributes to the 
programs scheduled in them—usually it 
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Raymond L. Taylor 


was possible to make transfers. It was 
also possible to meet last-minute re- 
quests for projection because the Com- 
mittee on Physical Arrangements wisely 
had provided extra equipment and not 
only had scheduled an operator for 
every session that had originally re- 
quested lanterns, but had several pro- 
jectionists in reserve. Besides the ses- 
sions for programs, such aspects of the 
meeting as registration, traffic in the ex- 





Washington meeting of the AAAS, 
Probable publication date, May 1960. 

Oceanographic Symposium, Mary 
Sears, Ed. Papers from the morning 
lectures presented 31 August to 11 
September 1959 at the First Interna- 
tional Oceanographic Congress in New 
York. Probable publication date, July 
1960. 


AAAS Membership 


1) Changes during 1959 





New members elected 7,165 
Losses 

Deaths 444 

Resignations 2,561 

Dropped for non- 

payment of dues 2,736 

Total loss 5,741 
Net increase 

during 1959 1,424 

2) Totals as of 31 

December 1959 
Annual members in 

good standing 53,175 
Life and emeritus 

members 1,072 
Total in good standing 54,247 
In arrears 4,327 
New for 1960 718 
Total membership 59,292 


hibit and Science Theatre areas, and the 
various social functions, in general, 
went very well. 

The quality of the programs was uni- 
formly high and pleased comments were 
heard on every hand; those who ar- 
ranged the sessions naturally were 
gratified at the good attendance and 
applause. The exhibitors, too, obvious- 
ly were pleased with the serious atten- 
tion their displays received. 

The four hotels that housed the 18 
sections and 101 participating organiza- 
tions were so convenient to one another 
that virtually all registrants, it is be- 
lieved, saw the exhibits at least once. 
Incidentally, the policy of restricting ad- 
mission to the Exposition to those with 
registration badges—and registering no 
one younger than 16—was a decided 
success and will be continued. There 
were a few disappointed parents who 
felt that exceptions should be made for 
their exceptionally talented young chil- 
dren, but most people who inquired ap- 
preciated that the exhibits were designed 
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for professional scientists and other sci- 
ence-minded adults. This policy does 
not imply lack of interest in science- 
minded young people. The separate 
Junior Scientists Assembly, arranged by 
the Association’s Academy Conference, 
and the Traveling Science Libraries, 
(now modified for, and circulated to, 
elementary schools as well as high 
schools) provide ample evidence to the 
contrary. 

With 4636 paid registrants the sev- 
enth Chicago meeting was the fifth 
largest meeting among the 126 national 
conventions the 111-year-old AAAS has 
held. (The meeting was surpassed in size 
only by the New York meetings of 1949 
and 1956, the Chicago meeting of 1947, 
which included the annual meetings of 
the entomologists and of nearly all of 
the larger biological societies, and the 
Washington meeting of 1958.) It is an 
impressive total when it is borne in 
mind that, in 1959, though 17 organiza- 
tions held their annual meetings with 
the AAAS, none of the larger societies 
was represented except with a special 
program or as a cosponsor. The registra- 
tion total thus affords eloquent evidence 
that the programs of the Association as 
a whole, of its 18 sections, and of the 
numerous regional and special meetings 
—in the aggregate—continue to make 
the AAAS meeting one of the largest as 
well as most significant scientific meet- 
ings of the year. 

Since symposia and addresses pre- 
dominate, it is further indicated that 
well-planned programs of this type, with 
well-chosen speakers, will draw an at- 
tendance from all parts of the nation. 

Unfortunately, the weather that pre- 
vailed the first half of the meeting was 
unfavorable. Eastern airports were 
fogged in and flights were canceled. It 
is quite probable that if the skies had 
been clear, the additional few hundred 
registrants needed to have exceeded the 
4940 of the previous Chicago meeting 
would have been present. In addition to 
the 4636 who registered, there were 
several thousand others who attended 
technical sessions, the evening addresses, 
and the brilliant lecture by George Gay- 
lord Simpson especially arranged for the 
interested public. 

The Chicago meeting’s total of 307 
sessions, summarized in Table 1, in- 
cluded programs sponsored by the As- 
sociation as a whole, by all 18 AAAS 
sections, by two AAAS committees, and 
by 49 organizations that arranged pro- 
grams varying from 1 to 16 sessions in 
length. In addition, there were 50 other 
participating organizations that official- 
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Table 1. Analysis of sessions at the seventh 
Chicago meeting. 





Sessions for symposia, invited papers, 
and panels 


Sessions for contributed papers 32 
Sessions with addresses or lectures 30 
Business sessions 40 
Meals or social functions 51 
Tours and field trips 5 
Sessions for motion pictures 10 
Junior scientists assembly p 


Total number of sessions 





ly cosponsored programs of appropriate 
sections and societies. 

Since all 18 AAAS sections had ses- 
sions, there were programs of interest 
to specialists in all the principal fields of 
science as well as interdisciplinary sym- 
posia for those who realize the contribu- 
tions that one science may make to an- 
other. There were 51 social functions 
exclusive of small private parties. The 
comfortable book lounge of the Society 
of Systematic Zoology, the room of 
Sigma Delta Epsilon, and other head- 
quarters rooms where business meet- 
ings, conferences, or spontaneous dis- 
cussions could be held in comfort were 
welcome features. 

It was possible to concentrate more 
than half of the meeting in the 1800- 
room, 44-story Morrison Hotel, AAAS 
Headquarters. The remaining sessions, 
with a very few exceptions—notably the 
Chicago Academy of Sciences—were 
located in the Sherman, La Salle, and 
Hamilton hotels, all within two blocks 
of one another. 


Arrangements for the Meeting 


The fact that the 126th AAAS meet- 
ing was particularly smooth-running and 
generally pleasant is a tribute to the 
many individuals—from program chair- 
men ahd AAAS office personnel to 
skilled workmen, porters, and high- 
school teachers—who contributed their 
thought and services to the planning and 
final operation of a meeting as large 
and uniquely complex as this one. 

In general, the hotels used had 
enough session rooms of the right sizes, 
and these were adequately furnished and 
equipped. There were no known in- 
stances of failure of microphones, and 
nearly all projection went smoothly. 
The hotel personnel, from managers to 
bell-boys, were capable and cooperative. 

The local committee on physical ar- 
rangements always has one of the most 
taxing assignments. For the Chicago 
meeting, nearly 200 projectors had to 


be set up, and additional screens for 
rooms without them had to be located. 
Under the chairmanship of AAAS mem- 
ber James H. Smith (associate superin- 
tendent of the Chicago Public Schools), 
this committee was hard-working and 
efficient. Two key members of this com- 
mittee were vice chairman Hobart H. 
Sommers (assistant superintendent), 
who played an active part, and James P. 
Fitzwater (director of visual education), 
who collected the many pieces of pro- 
jection equipment—all except 16 mm 
film projectors—from the school system. 
The operators, also secured by the com- 
mittee, were principally volunteer 
school teachers, supplemented by mem- 
bers of the participating societies and 
by graduate students. All who attended 
the meeting are much indebted to those 
named and to everyone else who gave 
his services for this essential phase of 
the meeting. 

Housing and registration were ably 
handled by experienced staff members 
of the Chicago Convention Bureau. The 
booth layout and the Science Theatre 
were well handled by Morrison Hotel 
departments. The professional guard 
service supplied men who generally did 
their jobs with understanding and 
courtesy. The AAAS office, AAAS 
pressroom, information center, and the 
AAAS booth, all in the Morrison, were 
manned by AAAS staff who came from 
the Washington office, 21-25 Dec. 
Thanks are due all for their devoted 
services, which so greatly contributed to 
the meeting’s success. 

Registration slips were collected from 
three registration points at intervals 
throughout each day. The slips were 
quickly sorted into alphabetical order 
and carefully posted in the Visible 
Directory of Registrants, in the foyer 
leading to the exposition rooms and 
ballroom. A paid worker and volun- 
teers handled the posting, and a staff 
member answered the Visible Directory 
telephone. They also assisted registrants 
in rapidly locating names or adding 
hotel-room data to their slips. The ca- 
pacity of the directory permitted addi- 
tions to be made without continual 
rearrangement of the slips already 
posted. 


Pattern of the Meeting 


One aspect of the Chicago meeting, 
apparent and noteworthy, was the 
balance between programs of appeal to 
specialists, to those interested in in- 
terdisciplinary areas, and to those con- 


Sil 


cerned with matters of concern to all 
scientists. In addition, there were ses- 
sions for the science-minded public and 
even two afternoon events for high- 
school science students. There was also 
an excellent balance among the physical, 
biological, social, medical, and other 
sciences. The multisessioned programs 
of 18 different sections ensure that no 
principal field of science is neglected. 
The sectional programs expand or con- 
tract according to the number and 
identity of the societies that meet with 
the AAAS in a particular year. 

Over the past decade, the pattern of 
the Association’s annual meeting has 
gradually moved toward a well-balanced 
meeting. Partly this has been in response 
to the suggestions made by the Commit- 
tee on AAAS Meetings, which plans the 
General Symposium, and the section 
secretaries who, jointly with the com- 
mittee, devote much time and thought 
to how the meeting can be improved; 
partly it reflects the parallel thinking of 
the participating societies. 

Within the limits of the available 
physical facilities, societies affiliated 
with the AAAS are welcome to meet 
with the Association on any scale pre- 
ferred—full national meeting, a special 
or regional meeting, or simply the co- 
sponsorship of a program arranged by 
a section or other society. There is a 
tendency for more societies to partici- 
pate each year—there were 101 such 
organizations at Chicago—but usually 
no one society’s meeting requires an 
excessively large number of concurrent 
session rooms, nor does any large bloc 
of societies within one discipline take 
up a disproportionate part of the entire 
program. By the cooperation of the sec- 
tions and of most of the societies, it now 
is possible to keep relatively clear one 
evening and one afternoon for the two 
parts of the AAAS general symposium. 
In the evenings, too, events that con- 
flict are eliminated or kept to a mini- 
mum. 


Highlights of the Meeting 


One innovation at the Chicago meet- 
ing was the addition of an evening ad- 
dress sponsored by the recently affiliated 
Tau Beta Pi Association, coordinate 
with the other special sessions or eve- 
ning events for the attendance as a 
whole. The first Tau Beta Pi speaker 
was T. Keith Glennan, administrator of 
the National Aeronautics and Space Ad- 
ministration. His address, ‘““A new order 
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Table 2. Comparison of AAAS-sectional programs and society programs. 








. Total 
AAAS number Total 
oe Participatin of numb 
Item committees, aga mz penis ced 
societies sessions of 
and with speaker 
conferences P , 
papers 
Sessions for symposia, in- 
vited papers, and panels 71 (410 speakers) 66 (372 speakers) 137 782 
Sessions for contributed 
papers* 21 (181 papers) 11 (98 papers) 32 279 
Sessions with addresses 
or lectures 20 (38 speakers) 10 (19 speakers) 30 57 
Business sessions 19 32 
Total T99 1118 





* Each paper is assumed to have been presented 


of technological challenge in the 
nation’s space program,” given 27 De- 
cember to a large and interested audi- 
ence, will appear in the February 1960 
issue of The Bent, the Tau Beta Pi As- 
sociation’s quarterly. 

Another innovation, in recent years 
at least, was the provision for a Popular 
Lecture, planned especially for the sci- 
ence-minded public. At Chicago, on the 
evening of 29 December, George Gay- 
lord Simpson, Museum of Comparative 
Zoology, Harvard College, spoke on 
“The world into which Darwin led us.” 
The audience, which nearly filled the 
large ballroom (capacity 2000) of the 
Hotel Sherman, included a number of 
the attending scientists as well as the 
lay public for which it was intended. 
His paper will appear in Science. 

On the same evening, the Society of 
the Sigma Xi and the United Chapters 
of Phi Beta Kappa jointly presented 
Lee A. DuBridge, president of Cali- 
fornia Institute of Technology, who 
spoke eloquently on “The adventure 
of learning’ to an equally large and 
attentive audience. 

On 30 December, the annual lecture 
and film of the National Geographic 
Society, this year on “Dzibilchaltun: lost 
city of the Maya,” was given by E. 
Wyllys Andrews, associate in archeology 
at Tulane University. 

Still another innovation—an experi- 
ment—was a “Dutch treat” social hour 
following two of the evening addresses. 
It was more successful the second time 
when the presiding officer made it clear 
that the refreshment arrangements in 
the rear of the room were not for a large 
private party, but for AAAS registrants 
who might prefer to sit down at tables 
where they were than to visit a public 
cocktail lounge. 





by a single speaker. 


Fourteen of the 18 AAAS sections 
sponsored vice-presidential addresses, 
and other presidential addresses were 
given under the auspices of the partici- 
pating societies. Most of these are men- 
tioned in the separate reports which ap- 
pear elsewhere in this issue. 


AAAS Presidential Address and 


Reception 


On 28 December, the customary 
evening, the traditional address of the 
retiring (111th) president of the Associa- 
tion, Wallace R. Brode, was given be- 
fore an audience that nearly filled the 
large Terrace Casino (capacity 2000) of 
the Morrison Hotel. President Paul E. 
Klopsteg presided and introduced Ed- 
ward L. Ryerson, former chairman of 
the board of Inland Steel Company, and 
general chairman of the seventh Chi- 
cago meeting, who graciously welcomed 
all visiting registrants to the scientific 
community of Chicago, now the world’s 
leading steel-producing region and a 
great center of technology. Retiring 
president Brode’s paper on the steps 
needed to center full responsibility for 
government science programs in the 
government, entitled “Development of 
a science policy,” has already been pub- 
lished [Science 131, 9 (1 Jan. 1960)]. 

Members of the platform party in- 
cluded Ryerson and all but one member 
of the Board of Directors. Each one was 
introduced. The AAAS reception which 
followed was well attended. The receiv- 
ing line included members of the plat- 
form party and a number of their wives. 
For those in the line, it was, as always, 
a pleasure to be able to greet so many 
members and friends of the Associa- 
tion. 
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AAAS General Symposium 


The general symposium of the As- 
sociation, “Moving Frontiers of Science 
IV,” which is planned by the Committee 
on AAAS Meetings, was held the eve- 
ning of 26 December and the afternoon 
of 27 December in the Terrace Casino 
of the Morrison Hotel. Part I consisted 
of two lectures, “How did life begin?” 
by Sidney W. Fox, professor of chemis- 
try and director of the Oceanographic 
Institute, Florida State University, and 
“How can artificial satellites help scien- 
tific research?” by William H. Picker- 
ing, director of the Jet Propulsion Labo- 
ratory, California Institute of Tech- 
nology. In the second session Wendell 
M. Stanley, professor of biochemistry 
and virology and director of the Virus 
Laboratory, University of California, 
spoke on “Genes, viruses and cancer,” 
and Robert E. Marshak, chairman of 
the department of physics and astrono- 
my, University of Rochester, on “Ele- 
mentary particles of modern physics.” 
Alan T. Waterman, director of the Na- 
tional Science Foundation, presided at 
both sessions. 

On the morning of 27 December, the 
AAAS Committee on Science in the 
Promotion of Human Welfare spon- 
sored a symposium, “Science and our 
future,” that attracted a large attend- 
ance. Committee chairman Barry Com- 
moner presided; the two papers were 
“The nature of social dangers of the 
control machines of the future” by Nor- 
bert Wiener, Massachusetts Institute of 
Technology, and “Acceptance and use 
of scientific progress” by Brock Chis- 
holm, former director-general of the 
World Health Organization. H. Burr 
Steinbach, chairman of the department 
of zoology, University of Chicago, who 
served as discussant, materially con- 
tributed to this program. 


Other Symposia 


In the past ten years at AAAS meet- 
ings there has been an increasing em- 
phasis on symposia and a relative reduc- 
tion in the number of sessions for con- 
tributed papers, on the part of both sec- 
tions and the societies. At the Chicago 
meeting, only six sections and seven 
societies had a total of 32 sessions for 
submitted short reports of current re- 
search. In contrast, the AAAS, its sec- 
tions and two committees, and the par- 
ticipating organizations sponsored a 
grand total of 137 sessions for symposia 
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of one to five parts, panels, or invited 
papers on chosen subjects. Incidentally, 
in planning these symposia, more and 
more care seems to be given to the 
choice of topic, selection of speakers, 
and provision for discussion. 

As Table 1 shows, there were four 
times as many sessions devoted to pro- 
grams of the symposium type as to ses- 
sions for contributed papers, although 
17 organizations were holding national 
meetings with the Association. Even 
more striking is the fact, as shown in 
Table 2, that the participating societies, 
including an additional 32 societies 
which held regional or special meetings 
with the Association, in the aggregate, 
had exactly six times as many sessions 
of this type as they had sessions for 
contributed papers. The total of 782 
symposium participants markedly out- 
numbered the 336 other speakers. 

Among the 137 symposia, the follow- 
ing were noteworthy for their interdis- 
ciplinary scope: 

“Trends in the application of mathe- 
matics,” sponsored by AAAS Section A 
(Mathematics), cosponsored by the 
Society for Industrial and Applied 
Mathematics, arranged by Brockway 
McMillan (Bell Telephone Laborato- 
ries). 

“Structure and metabolism of col- 
lagen,” sponsored by AAAS Section C 
(Chemistry), cosponsored by the Chi- 
cago section of the American Chemical 
Society, arranged by Jerome Gross 
(Massachusetts General Hospital). 

“Great Lakes basin” (three sessions), 
jointly sponsored by AAAS Section E 
(Geology and Geography), Section M 
(Engineering), the Geological Society of 
America, American Geophysical Union, 
and the Association of American Geog- 
raphers, arranged by George B. Maxey 
(Illinois Geological Survey) and others. 

“Some unsolved problems in biology, 
1959” (two sessions), a joint program of 
AAAS Sections F (Zoological Sciences) 
and G (Botanical Sciences), cospon- 
sored by the American Society of Zo- 
ologists, Botanical Society of America, 
and the Genetics Society of America, 
arranged by Norman G. Anderson 
(Oak Ridge National Laboratory) and 
Barry Commoner (Washington Univer- 
sity). 

“The impact of electron microscopy 
on biology,” joint program of AAAS 
Section F, the Division of Biological and 
Medical Research of Argonne National 
Laboratory, and the U.S. Atomic 
Energy Commission, cosponsored by 
the American Society of Zoologists and 





the Electron Microscope Society of 
America, arranged by a committee of 
the Division, with E. L. Powers as chair- 
man. 

“Interactions in nature: a symposium 
on modern ecology” (four sessions), a 
program of the American Society of 
Naturalists, cosponsored by the Ecologi- 
cal Society of America and the Ameri- 
can Society of Limnology and Ocean- 
ography, arranged by Arthur D. Hasler 
(University of Wisconsin). 

“Sand dune systems: physical and 
biological aspects of their development” 
(two sessions), a program of the Ecol- 
ogical Society of America, cosponsored 
by AAAS Sections E (Geology and 
Geography) and G, arranged by Jerry 
Olsen (Oak Ridge National Labora- 
tory). 

“Biology and history in archeology,” 
a program of Section H (Anthropology) 
arranged by John C. McGregor (Uni- 
versity of Illinois). 

“Technology as a backstop to an- 
thropology and archeology” (three 
sessions), a program of Section H, 
arranged by Ray Winfield Smith 
(Archaeological Institute of America). 

“World population and international 
relations,” a joint session of AAAS Sec- 
tion K (Social and Economic Sciences), 
the National Institute of Social and Be- 
havioral Science, the American Eco- 
nomic Association, and the Population 
Association of America, arranged by 
Donald P. Ray (National Institute of 
Social and Behavioral Science). 

The entire group of seven sessions of 
AAAS Section L (History and Philoso- 
phy of Science), cosponsored by the 
American Philosophical Association and 
the Philosophy of Science Association, 
arranged by Herbert Feigl (University 
of Minnesota), dealing with theory con- 
struction in logical and historical 
perspectives (two sessions), empirical 
and conventional elements in physical 
theory, induction-probability-simplicity, 
the logic of variables and constants, 
philosophical issues of the quantum 
theory, and methodological problems of 
psychology and the social sciences. 

“Aging” (four sessions), a program 
of AAAS Section N (Medical Sciences), 
cosponsored by AAAS Sections F, K, 
and Nd (Dentistry), and by the Geronto- 
logical Society, arranged by Nathan W. 
Shock (Baltimore City Hospitals). 

“Roots of behavior: animal behavior” 
(four sessions), a program of the Ameri- 
can Psychiatric Association, cospon- 
sored by AAAS Section I (Psychology), 
the Section of Animal Behavior and 
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Sociobiology of the Ecological Society 
of America, and the American Society 
of Zoologists, arranged by Eugene L. 
Bliss (University of Utah). 

“Germ plasm resources in agriculture: 
development and protection” (five ses- 
sions), a program of AAAS Section O 
(Agriculture), cosponsored by AAAS 
Sections F, G, N, and Nd, and by 15 
interested societies, arranged by R. E. 
Hodgson (U.S. Agriculture Research 
Service, Beltsville, Md.). 

“Science looks at the food industry,” 
a program of AAAS Section P (Indus- 
trial Science), cosponsored by the In- 
stitute of Management Sciences, ar- 
ranged by Allen T. Bonnell (Drexel 
Institute of Technology). 

“Upper atmosphere—solar relations” 
(two sessions), a joint program of the 
American Geophysical Union and the 
U.S. National Committee for the Inter- 
national Geophysical Year, cosponsored 
by AAAS Section D (Astronomy) and 
the American Meteorological Society, 
arranged by John A. Simpson (Univer- 
sity of Chicago) and Stanley Rutten- 
berg (National Academy of Sciences). 
“Higher education and training in 


Table 3. Registrants by subject fields. 








Mathematics and computers 135 
Physical sciences 
Physics 267 
Astronomy 61 
Chemistry 412 
Geology and geography 168 
Engineering and industrial science 149 
Biological sciences 
Ecology 122 
Electron microscopy (in biology) 19 
Botanical sciences 182 
Zoological sciences 410 
Genetics 103 
Microbiology 56 
Biology (in general, and other) 525 
Agricultural sciences 62 
Medical sciences 
Bacteriology 21 
Biochemistry, including nutrition 171 
Clinical chemistry 37 
Physiology and space medicine 123 
Psychiatry 38 
Dental research 46 
Pharmacology and pharmacy 106 
Medicine (in general, and other) 280 
Social and economic sciences 
Criminology 49 
Social and economic sciences 
(in general, and other) 69 
Anthropology and archeology 30 
Psychology and neurophysiology 181 
History and philosophy of science 47 
Scientific communication 39 
Science teaching 238 
Education 169 
General 84 
No field indicated 237 
Total 4636 
514 


emerging fields of science and tech- 
nology” (two sessions), a program of 
the Conference on Scientific Manpower, 
cosponsored by the Engineering Man- 
power Commission, the Scientific Man- 
power Commission, the National Re- 
search Council, the National Science 
Foundation, and AAAS Section M 
(Engineering), arranged by a commit- 
tee, Thomas J. Mills (National Science 
Foundation), chairman. 

The Association expresses its deep 
appreciation to all who prepared papers 
for these and for the other, more spe- 
cialized, symposia. 


Conferences 


At each AAAS meeting three recur- 
rent conferences are held. The Academy 
Conference, composed of the official 
delegates of the 45 (now 46) academies 
of science affiliated with the Association 
and of others interested in academy af- 
fairs, following an afternoon session on 
junior academies, had a day of sessions 
which included routine reports and busi- 
ness, a panel discussion on current 
senior academy problems, and a dinner 
at which A. M. Winchester (Stetson 


‘ University) gave the Academy Confer- 


ence presidential address. 

The 13th annual Junior Scientists As- 
sembly—a program especially for high- 
school students sponsored by the As- 
sociation through the Academy Con- 
ference—arranged by M. B. Sailsbury 
(Evanston Township High School), con- 
sisted of a morning session, 29 Decem- 
ber, and an afternoon session, 30 
December, both in the Little Theatre of 
the Museum of Science and Industry. 
Selected projects and exhibits were on 
display. 

The program of the Conference on 
Scientific Manpower has already been 
mentioned. 

The Conference on Scientific Com- 
munication as arranged by its program 
chairman, George L. Seielstad (Ap- 
plied Physics Laboratory, Johns Hop- 
kins University), had four sessions con- 
cerned with research in documentation, 
international communication in science, 
reporting scientific research, and the 
principles of the communication of sci- 
ence. In each of these sessions able 
speakers drew upon their experience and 
evoked valuable discussions. 

A Conference on Encouraging the 
Participation of Women in Science, 
jointly sponsored by the American 
Council on Women in Science and 





Sigma Delta Epsilon, 


was held 28 
December. Alan T. Waterman gave the 
keynote address, and there were three 
panel workshops. 


AAAS Business Sessions 


As required by the constitution, the 
Association’s board of directors held its 
fourth regular meeting of the year at 
the annual meeting. Two of the sessions, 
as usual, preceded the two sessions of 
the Council (27 and 30 December), 
which are reported elsewhere in this is- 
sue. It is gratifying to note that the 
Council sessions were well attended, and 
that at least two past presidents of the 
Association were present. The AAAS 
section officers’ luncheon and business 
meeting, held on 28 December, was also 
well attended. Several members of the 
Committee on AAAS Meetings were 
present and contributed to a brief sur- 
vey of the status of plans for this year’s 
New York meeting. 


Smokers 


In addition to the traditional Section 
E Smoker for geologists and geogra- 
phers, held the evening of 29 December, 
and the AAAS Smoker for all regis- 
trants, held the evening of 30 December, 
Sections F and G, for the second year, 
arranged a biologists’ smoker, the eve- 
ning of 29 December. This event was 
especially fitting in view of the meetings 
of the American Society of Naturalists, 
the American Society of Plant Tax- 
onomists, Beta Beta Beta Biological 
Society, the National Association of 
Biology Teachers, and the Society of 
Systematic Zoology, and of the sessions 
of the Ecological Society of America 
and the Mycological Society of Amer- 
ica, all in addition to the programs of 
Sections F and G. Local biological de- 
partments and societies were hosts in a 
real sense, since they had contributed 
the funds for the coffee. Those in charge 
were Albert Wolfson (Northwestern 
University), chairman, and Austin L. 
Rand (Chicago Museum of Natural 
History). Originally scheduled for the 
Museum, the biologists’ smoker, for 
greater convenience, was transferred to 
the ballroom of the Morrison Hotel. It 
was a well-attended and pleasant affair. 

In contrast, the AAAS Smoker was 
poorly attended. Though it was _ in- 
tended to be the terminal event of a full 
day, a large majority of the attendance 
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either found two smokers on consecu- 
tive evenings a poor idea or had booked 
evening flights and train reservations. 
At the AAAS Smoker, as in past years, 
the Coca-Cola Company (through the 
Chicago Coca-Cola Bottling Company), 
the National Biscuit Company, and 
Philip Morris, Inc., donated their prod- 
ucts. The Association gratefully ac- 
knowledges these generous and recur- 
rent donations. 


Attendance 


As previously mentioned, in number 
of registrants (4636) the seventh Chica- 
go meeting was the fifth largest in the 
[11-year annals of the Association. The 
number of paid registrations at the 1959 
meeting substantially exceeded the regis- 
tration at all other Chicago meetings 
except for the previous one, in 1947, 
which had 304 more registrants (a 
total of 4940). On that occasion the 
entomologists and most of the other 
larger biological societies held their na- 
tional meetings with the AAAS; this is 
now a physical impossibility. In view 
of this and of the fact that air travel 
was blocked in the East during the first 
half of the meeting, the 1959 registra- 
tion figure is impressive. To date, only 
14 of the 126 AAAS meetings have ex- 
ceeded 3000 registrants, and eight of 
the 14 have been meetings held in the 
past 11 years. 

It is always true that the total attend- 
ance at any national meeting of the 
Association is greater than the number 
of registrants, since all programs and 
most events are open to everyone. This 
year nearly 100 percent of the pro- 
fessional scientists and teachers regis- 
tered. (In the past certain societies 
have had a separate registration and 
some of their members may have re- 
garded a “double registration” as super- 
fluous or onerous, but there were no 
separate registrations at Chicago.) 
Always, however, there are several 
thousands of the science-minded general 
public who attend the evening lectures 
(particularly the Popular Lecture 
planned especially for them) or some 
other event and who do not register at 
all. Even a technical program for spe- 
cialists may be attended by several times 
the number of registrants for that dis- 
cipline (see Table 3). It is probable 
that at the Chicago meeting at least 
an additional 4000 individuals attended 
one or more of the 307 sessions. Finally, 
the registration total of 4636 does not 
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include 16 guests, 291 individuals con- 
nected with the exhibits, and 230 press 
representatives. 

As Table 4 shows, 2013, or about 
43 percent of the total number of 
registrants, came from Illinois. About 
two-thirds of these, or 30 percent of 
all registrants, came from the Chicago 
metropolitan area. The remaining 70 
percent came from areas beyond com- 
muting distance. Except for Hawaii, 
each of the 50 states in the nation was 
represented. Puerto Rico was repre- 
sented by four persons; there were 26 
registrants from Canada; and there 
were 27 scientists who represented 14 
other countries. Most, if not all, of 
these were visiting scholars at American 
institutions. 

The large attendance from so many 
geographical areas and the excellent 
representation at programs of each of 
the sections again demonstrated that, 
when programs of the symposium type 
are well chosen with respect to subject 
and are of high quality, a gratifying 
number of scientists and members of 
societies not meeting with the Associa- 
tion will travel long distances to attend 
them. 

Table 3 shows-an analysis of the 
4636 registrants by subject field, except 
for 237 instances where the “field of 


interest” line on the registration slip was 
left blank and where no other clues 
were available. Undoubtedly some of 
those who gave no field of interest were 
individuals who had registered hastily 
on their way to programs for which 
they were late. The remainder were 
principally wives of registrants. Be- 
tween 300 and 400 wives attended the 
meeting, but many of these listed scien- 
tific interests. The “general interest” 
category includes a substantial number 
of research and other administrators. 
In this analysis of subject fields, every 
effort was made to record each in- 
dividual’s primary interest: For ex- 
ample, high-school science teachers who 
indicated their major interest as teach- 
ing or science education were not classi- 
fied as biologists or chemists, and so on. 
If the data on differences are grouped 
under still broader headings than those 
in Table 3, the composition of the 
registered attendance is as _ follows: 
physical sciences and applications, 1192 
(26 percent); biological sciences and 
agriculture, 1479 (32 percent); medical 
sciences, 822 (18 percent); psychology 
and social and economic sciences, 415 
(9 percent); science teaching and edu- 
cation, 407 (9 percent); general in- 
terest and other, 321 (7 percent). 
The percentages for these groups 


Table 4. Distribution of registrants by states and countries. 





Alabama 9 
Alaska 2 
Arizona 11 
Arkansas 12 
California 81 
Colorado 28 
Connecticut 33 
Delaware 5 
District of Columbia 131 
Florida 32 
Georgia 18 
Idaho 4 
Illinois 2013 
Indiana 275 
Iowa 126 
Kansas 37 
Kentucky 40 
Louisiana 40 
Maine 6 
Maryland 105 
Massachusetts 67 
Michigan 239 
Minnesota 83 
Mississippi 11 
Missouri 80 
Montana 6 
Nebraska . 31 
Nevada 1 
New Hampshire 5 
New Jersey 63 
New Mexico 8 
New York 209 
North Carolina 32 
North Dakota 3 
Ohio 130 
Oklahoma 21 
Oregon 7 


Pennsylvania 120 
Rhode Island 7 
South Carolina 1 
South Dakota 10 
Tennessee 68 
Texas 44 
Utah 14 
Vermont P 
Virginia 54 
Washington 12 
West Virginia 6 
Wisconsin 230 
Wyoming 4 
Total, continental U.S. 4579 


Brazil 
Canada 
England 
Germany 
Honduras 
India 
Ireland 
Jamaica 
Japan 
Philippines 
Puerto Rico 
Scotland 
Sweden 
Taiwan 
Thailand 
Venezuela 


N 


NPRK WRK RN RK RK URE NNA— 


Total, territorial and foreign 57 


Total registration 








have remained much the same in recent 
years. Over the past 11 years (except 
in 1957 in Indianapolis and in 1952 in 
St. Louis, when the physical sciences 
were first by a slight margin), the bio- 
logical sciences have been the largest 
single group represented at each meet- 
ing, with, however, the physical and 
the medical sciences (in that order) 
following closely. Both the social sci- 
ences and science teaching and educa- 
tion have ranged from 5 to 9 or 10 
percent each year. 

Exhibitors of the books, instruments, 
and laboratory supplies which scientists 
and teachers use have an understand- 
able interest in the composition of the 
attendance at AAAS meetings. From 
the foregoing data—and also in view 
of the fact that so many of the regis- 
trants were academic administrators, 
department heads, directors of research, 
and others in a position to decide on 
textbooks and other materials—it is 
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apparent that participation in an AAAS 
meeting, diversified as it is, is worth 
while for those who produce the things 


that scientists need. 
Annual Exposition of 
Science and Industry 


The 1959 Annual 


publishers, supply houses, 
companies, and 


large-scale industrial 


thousands who saw 


booths 


foyer. The AAAS Science 


Annual Exposition of Science and Industry 


Exposition of 
Science and Industry was one of the 
most varied and attractive ever held. 
In addition to the “core exhibits” of 
instrument 
laboratory-equipment 
firms, there were numerous and varied 
exhibits—many 
especially built for this AAAS meeting 
—which were of decided interest to the 
them. The 103 
filled the Constitution Room 
and the adjacent Parlors A—D of the 
Morrison Hotel and overflowed into the 
Theatre, 





filled to capacity throughout, was lo- 
cated at the far end of the exhibit area, 
The Visible Directory of Registrants 
was placed in the foyer at the entrance 
to the exhibits and the ballroom. These 
arrangements were made for the maxi- 
mum convenience of the visitors to 
these several features and of those at- 
tending sessions in the hotel. 

The local Committee on Exhibits, 
headed by William V. Kahler (presi- 
dent, Illinois Bell Telephone Company), 
with W. J. Peak (assistant vice presi- 
dent) as secretary, did an outstanding 
job in enlisting the interest and support 
of large firms in the Chicago area. The 
electric and electronic displays—mis- 
siles and related devices—and the dem- 
onstrations of new instruments for 
teachers and others in astronomy helped 
to make the 1959 exposition well worth 
repeated visits. A grateful acknowledg- 
ment of the work of the Exhibits Com- 
mittee is made on behalf of the Associa- 
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tion and of all those who enjoyed the 
exposition. 

The names of nearly all of the 87 
exhibitors and a description of their 
exhibits appeared both in the General 
Program and in the preconvention issue 
of Science [130, 1553 (4 Dec. 1959)]. 
Additional exhibitors, accommodated 
with desk space, were Air Research 
and Development Command Technical 
Films, Bio Kit, the Filbo Company, 
and Particle. A last-minute cancellation 
by one publisher made it possible to 
assign a booth to the Barnett Instru- 
ment Company of Tennessee. 


AAAS Science Theatre 


The Science Theatre, which at each 
meeting since the Chicago meeting of 
1947 has shown a selection of the latest 
foreign and domestic scientific films, is 
now an established feature of the annual 
meeting of the Association. At the 
seventh Chicago meeting, 16-mm films 
were shown in seven 4-hour programs. 
Each film was shown twice and some a 
third time. The cooperation of the lend- 
ing agencies is appreciated. A few films 
failed to arrive on time; for these, films 
provided by the Educational Testing 
Service were substituted. All films have 
now been returned to their sources; 
inquiries concerning them should be 
directed to the producers. 


Work of the Local Committees 


A scientific meeting as large and as 
complex as the annual meeting of the 
AAAS does not just happen. It cannot 
take place, nor can it succeed, without 
the cooperation and assistance of a great 
many agencies and persons. Of critical 
importance among these are the local 
committees and the general chairman 
and subchairmen who appoint them. 
The Association and all who attended 
the seventh Chicago meeting are greatly 
indebted to Edward L. Ryerson, former 
chairman of the board of Inland Steel 
Company and former chairman of the 
Board of Trustees of the University of 
Chicago, who made distinguished ap- 
pointments to the local committees, 
kept in close touch with all phases of 
the meeting, and graciously welcomed 
members and friends of the Association 
on the evening of 28 December. On 
behalf of the Association, a grateful 
acknowledgment of our indebtedness 
to Mr. Ryerson is made here. 
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The able work of the Committee on 
Physical Arrangements and of the Com- 
mittee on Exhibits has already been 
acknowledged. The remaining com- 
mittees, in their respective fields, also 
contributed greatly to the meeting. 

The Committee on Public Informa- 
tion, headed by Allen H. Center, vice 
president in charge of public relations 
of the Leo Burnett Company, provided 
expert advice and assistance in publiciz- 
ing the meeting locally. Premeeting 
announcements in the press are not 
readily secured (probably because a 
meeting is not news until it happens), 
but in Chicago the local scientific socie- 
ties and the local press did provide a 
reasonable amount of advance informa- 
tion. The coverage during the meeting 
—front-page features and inside stories 
on two or more pages each day—was 
exceptional, both in quantity and 
quality (no one recalls such extensive 
coverage of any previous scientific meet- 
ing by the leading newspapers of 
Chicago). The Association expresses its 
grateful appreciation. Additional de- 
tails on this, and on the national cov- 
erage during the meeting, will be found 
in the report by Sidney S. Negus on 
page 518 of this issue. 

The Association acknowledges with 
deep appreciation the work of the Fi- 
nance Committee, which, through its 
chairman, Harry O. Bercher (executive 
vice president, International Harvester 
Company), in advance of the meeting, 
solicited funds to reduce the deficit. 
The firms and individuals who have 
made contributions to date include the 
following: 

Allied Radio Corporation 

Allied Structural Steel Companies 

Allis-Chalmers Manufacturing Com- 
pany 

American Can Company 

Atchison, Topeka and Santa Fe Railway 

System 
Walter Bledsoe and Company 
Borg-Warner Foundation, Inc. 

Charles Bruning Company, Inc. 

Burton-Dixie Corporation 

Christiana Foundation, Inc. 

Columbia Pipe and Supply Company 

Commonwealth Plumbing Company 

Continental Can Company, Inc, 

Cutler-Hammer, Inc. 

Charles C. Dawe Foundation 

Dole Valve Company 

DuKane Corporation 

Fairbanks, Morse and Company 

Field Enterprises Educational Corpora- 
tion 

Walter H. Flood and Company 








General American Transportation Cor- 
poration 

General Biological Supply House, Inc. 

Globe-Union, Inc. 

Granite City Steel Company 

Illinois Tool Works 

Inland Steel Company 

International Harvester Company 

International Minerals and Chemical 
Corporation 

Joslyn Stainless Steels 

M. S. Kaplan Company 

La Salle National Bank 

La Salle Steel Company 

Link-Belt Company 

Oscar Mayer Foundation, Inc. 

McGraw-Edison Company 

John Mohr and Sons 

Motorola, Inc. 

Nalco Chemical Company 

Peabody Coal Company 

Pickands Mather Fund 

Precision Scientific Company 

Republic Coal and Coke Company 

Sinclair Research Laboratories, Inc. 

SRA Foundation 

Standard Forgings Corporation 

Standard Oil Company (Indiana) 

Sterling Products Company, Inc. 

Swift and Company 

Tousey Varnish Company 

Union Tank Car Company 

United States Steel Corporation 

Victor Manufacturing and Gasket Com- 
pany 

Paul Weir Company, Inc. 

Western Electric Company 

Westinghouse Electric Corporation 

Yale and Towne Manufacturing Com- 
pany 

Zonolite Company 

Kenneth V. Zwiener 
The Honorary Reception Committee 

included 36 heads of public and private 

agencies concerned with science and 

education. Many were able to be pres- 

ent during the meeting or made a point 

of attending the AAAS presidential 

address and reception. 


Other Acknowledgments 


In concluding this report of the 126th 
meeting, besides thanking all members 
of the local committees, I personally 
wish to thank the staff of the Chicago 
Convention Bureau which supplied ex- 
pert professional assistance and friendly 
help throughout, as well as management 
personnel and sales managers of the 
various cooperating hotels—especially 
John B. Grande, Gerald G. Sanderson, 
and N. A. Rickman of the Morrison 


317 





Hotel; John A. Fenchen of the Sherman 
Hotel; and their counterparts at the 
Hamilton and La Salle hotels. Their 
many courtesies and great assistance 
were essential for the success of the 
meeting. The secretaries and program 
chairmen of each section and partici- 
pating organization cooperated ably, 


especially in providing copy and galley 
proof for the 272-page General Pro- 
gram, published by the Horn-Shafer 
Company of Baltimore. Finally, the 
debt to W. Gilbert Horn of that firm 
for his able and sympathetic coopera- 
tion in seeing the “book” through the 
press is great. 


Public Information Service 


Last summer Allen H. Center, vice 
president in charge of public relations 
for Leo Burnett Company, Inc., was 
invited to be the chairman of the local 
committee on public information for the 
Chicago meeting of the AAAS, on a 
volunteer basis. Fortunately for the As- 
sociation, he accepted this invitation and 
soon had working with him 22 mass- 
media communication experts to help 
set the stage locally for the complex op- 
eration of informing the public through- 
out the world of the reports to be made 
concerning the progress of science in 
all its branches at this great gathering 
of scientists from nearly 300 organiza- 
tions in this country and abroad. In 
early fall, Patricia Hanson of TV station 
WTTW (channel 11), Chicago, agreed 
to help arrange all radio and television 
programs. A team of 27, including 
Eleanor Pollard and myself of Rich- 
mond, with the aid of John Fenchen 
and N. A. Rickman of the Sherman and 
Morrison hotels, respectively, started to 
make active preparations in mid-Sep- 
tember for this meeting, in which 18 
AAAS sections and 101 other organiza- 
tions participated. Various preliminary 
details had been cleared during the sum- 
mer months. Then the usual pre-meeting 
procedures, which had been found more 
or less successful in the past, were fol- 
lowed [Science 127, 409 (1958)]. 

One hundred and sixty-two accredited 
representatives of the press, radio, and 
television registered in the press room 
at Chicago. Sixty-eight other reporters 
from the United States and abroad re- 
ported the meeting from nontechnical 
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abstracts and from complete papers 
mailed to them upon request before and 
during the convention. This is approxi- 
mately 80 less than the number of re- 
porters who covered the Washington 
meeting in 1958. 

The Chicago newspapers did an out- 
standing job of science reporting, thanks 
especially to Arthur J. Snider of the 
Daily News, Roy J. Gibbons of the 
Tribune, Robert S. Kleckner of the Sun- 
Times, and Effie Alley of the American. 
The Association appreciates Mayor 
Richard J. Daley’s proclamation of 26— 
31 December 1959 as Science Week in 
Chicago. 

International coverage by reporters 
for the wire services and science writers 
for newspapers and magazines was espe- 
cially good, as far as can be determined 
from clippings and letters sent to the 
Association by friends. Since the meet- 
ing, requests have been received from 
individuals in 32 countries for more in- 
formation about specific papers on the 
program. 

Feature stories, not requiring close 
deadlines, are beginning to appear in 
various publications. As is usually the 
case, quite a few representatives of mag- 
azines registered in the press room sole- 
ly to get ideas for future articles. Some 
of these articles may not appear for 
months and then, when they do appear, 
will carry no particular credit reference 
to the Chicago AAAS meeting. 

National radio and television cover- 
age was not up to the usual standard 
of AAAS meetings. There were only 
seven coast-to-coast broadcasts, whereas 





Awards and Prize Winners 


A coinplete list of the recipients of 
the awards announced at the Associa- 
tion’s seventh Chicago meeting ap- 
peared in an earlier issue of Science 
[131, 89 (1960)] and need not be re- 
peated here. 


at last year’s meeting in Washington 
there were 11. In my opinion, broadcast- 
ing companies nationally are not as alert 
to the news in a great gathering of sci- 
entists as are the leading world news- 
papers and magazines, which employ 
expert science writers on their staffs. The 
daily local coverage by radio and tele- 
vision stations in the Chicago area, how- 
ever, was exceptionally good. Thanks 
for this attention to timely news about 
science in general is extended by the 
AAAS public information service to sta- 
tions WBBM (TV and radio), WNBQ- 
TV, WIND (radio), WBKB-TV, WGN 
(TV and radio), WAIT (radio), WCFL 
(radio), WLS (radio), WJJD (radio), and 
WAAF (radio) and to TV station 
WTTW (channel 11). 

The American Tobacco Company 
Research Laboratory contributed daily 
coffee breaks for reporters working in 
the press room. Armour and Company’s 
Research Division had luncheon served 
for science writers on one of the busy 
days in the Hollywood room. Fresh 
orange juice in the pressroom during 
the convention was contributed by the 
Florida Citrus Commission. The Gen- 
eral Electric Company Research Labora- 
tory suite, long a rendezvous for science 
writers at AAAS gatherings, held open 
house for three evenings. The reception 
and dinner arranged by the Westing- 
house Electric Corporation for science 
writers was especially well attended by 
reporters. The Association is grateful 
to these friends of its public information 
service for helping to make enjoyable 
the extremely intensive task of reporting 
a meeting of this magnitude to the gen- 
eral public. To Paul E. Klopsteg, AAAS 
president at the time of the meeting, 
Wallace R. Brode, immediate past pres- 
ident, Chauncey D. Leake, AAAS pres- 
ident as of 15 January 1960, Dael 
Wolfie, AAAS executive officer, Ray- 
mond L. Taylor, associate administrative 
secretary in charge of arrangements for 
the Chicago meeting, and the AAAS 
Board of Directors go the thanks of this 
department, also, for giving it a free 
rein to function as it deems best for 
the Association. 
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Thelma C. Heatwole, technical editor 
for Armour and Company, Research 
Division, was director of the press room. 
After this experience for eight consecu- 
tive annual meetings of the Association, 
she has become an expert among science 
writers of the country as an intermediary 
between scientists and the press. She 
arranged 17 press conferences during 
the meeting. Allen H. Center and Patri- 
cia Hanson maintained their headquar- 
ters in the press room, and the latter had 


a special suite at the Morrison Hotel for 
radio and television interviews. These 
individuals, with the help of Foley F. 
Smith of Richmond, Mrs. Hjalmar W. 
Johnson and Marion E. Pretzal of Chi- 
cago, C. W. Hoerr and Jean D’Ottavio 
of Armour and Company’s Research 
Division, John Jacoby of Flushing, New 
York, and William Haskell and Eleanor 
O’Hara of the AAAS staff, provided 
source material. quickly for the science 
writers covering the meeting. Largely 


Reports of Sections 


Mathematics (Section A) 


Section A had three meetings. At 4 
P.M. on Saturday, 26 December, R. H. 
Bing (University of Wisconsin), retiring 
vice-president, gave his address, “Topol- 
ogy of Euclidean three-space,” discuss- 
ing the present state of knowledge in 
this field. 

On Sunday at 9 a.M. there were four 
invited addresses on “The New Look in 
Mathematical Education.” G. Baley 
Price (University of Kansas and the 
California Institute of Technology) re- 
ported on the work of the Committee 
on the Undergraduate Program, giving 
a brief statement of the background of 
this committee, what it wishes to accom- 
plish in modifying the mathematical 
curricula in American colleges, and the 
success that has so far attended its ef- 
forts. Henry Swain (Winnetka, III.) 
spoke in particular of the new ninth 
grade course devised by the School 
Mathematics Study Group, of which he 
is a member, and emphasized the suc- 
cess that pilot classes have had with this 
curriculum. Morris Kline (New York 
University) objected to the present trend 
of curriculum planning committees and 
made a plea for teaching the applica- 
tions of mathematics to physics and en- 
gineering. William M. Duren, Jr. (Uni- 
versity of Virginia), stated that analytic 
geometry is now being required for en- 
trance by most eastern colleges, and he 
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predicted (without endorsement) that be- 
fore long elementary calculus will be 
so required. 

On Monday at 9 A.M. there was a 
symposium on Trends in the Applica- 
tions of Mathematics cosponsored by 
Section A and the Society for Indus- 
trial and Applied Mathematics. Mina 
Rees (Hunter College) presided, and 
opened the symposium by emphasizing 
the increased use of modern mathe- 
matics by industry. R. F. Drenick (Bell 
Telephone Laboratories) spoke on ran- 
dom processes in control and commu- 
nications. He stated that the theory of 
random processes utilizes many modern 
concepts (sets, measures, spaces of in- 
finite dimensionality) and leads to results 
which hold true on the average. Its ap- 
plication has been strikingly successful 
in control and communications engineer- 
ing, and in statistics. Philip Wolfe (Rand 
Corporation) spoke on mathematical 
programming and the allocation of re- 
sources. An allocation problem and a 
problem from the biological sciences 
were described and formulated as math- 
ematical programming problems, and 
it was indicated how the theory of these 
problems leads to computer techniques 
for their solution. The final paper, on 
computers, computation and computer 
languages, was presented by Francis V. 
Wagner (North American Aviation). 
Computing languages are classified ac- 
cording to the techniques that the ma- 


to these reporters goes the credit for 
attaining, through these annual meet- 
ings, one of the four principal objectives 
of the Association: increasing public 
understanding and appreciation of the 
importance and promise of the method 
of science in human progress. 

The Association deeply appreciates 
the world-wide coverage of its meetings 
by members of the National Association 
of Science Writers and other representa- 
tives of the fourth estate. 


chines use to understand them. More 
significant is the fundamental nature of 
the languages, whether oriented toward 
the machine itself or toward the prob- 
lem to be solved. There are several prob- 
lem-oriented languages now under de- 
velopment, some of which were de- 
scribed and illustrated. 

C. C. MacDuFFEE, Secretary 


Physics (Section B) 


A series of reports on recent advances 
in physics was the major theme of the 
1959 program for Section B. David 
Inglis summarized progress on the sub- 
ject of nuclear structure and pointed out 
some of the remaining unsolved prob- 
lems. New ideas developing throughout 
the world on multi-Bev accelerators 
were presented by Keith R. Symon. 
Marcel Schein reported on current ad- 
vances in high energy cosmic rays. After 
first presenting an analysis of what is 
meant by problems in theoretical phys- 
ics, Harold W. Lewis reviewed some of 
the major unsolved problems in theoret- 
ical physics still extant. On behalf of the 
atomic structurists, Richard H. Sands 
reported on recent experiments con- 
cerned with the orientation of atoms, 
electrons, and protons. Walter L. Hyde 
gave a review of recent discoveries made 
on the physical and geometrical proc- 
esses occurring in filament optics. The 
retiring vice president, Robert B. Lind- 
say, discussed, with a _ philosophical 
orientation, possible connections be- 
tween ethics and thermodynamics. 

J. H. McMILLEN, Secretary 


Chemistry (Section C) 


Many thanks to our chairman, John 
A. King, director of research, Armour 
and Company; to our program chair- 
man, Sidney Archer, Sterling-Winthrop 
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Research Institute; to the symposia 
chairmen; and to the officers of the Chi- 
cago section of the American Chemical 
Society for the unusually good programs 
of Section C at the 7th Chicago meet- 
ing of the AAAS. 

The symposium on the Structure and 
Metabolism of Collagen (arranged by 
Jerome Gross of Massachusetts Gen- 
eral Hospital) included the following 
papers: “Structure of collagen” (Alexan- 
der Rich); “Collagen-gelatin transition” 
(Peter H. Von Hippel); “Unusual link- 
ages in collagen” (Paul M. Gallop and 
Albert Einstein); “Biosynthesis of col- 
lagen” (David S. Jackson); “Collagen 
defect in vitamin C deficiency” (William 
B. Van Robertson); “Collagen defect in 
lathyrism” (Jerome Gross); and “Im- 
mune reactions of collagen” (Sidney 
Rothbard). These papers added to the 
holiday enlightenment of about 150 
scientists. 

A symposium session on Some Recent 
Developments in Organic Chemistry (ar- 
ranged by Sidney Archer of Sterling- 
Winthrop Research Institute) included 
the following: “Organic chemical models 
of enzymatic hydrolysis’ (Myron L. 
Bender); “Practical procedures for the 
sodium-ammonia-alcohol reduction of 
aromatic compounds” (Hugh L. Dryden, 
Jr., Gayle M. Webber, Robert R. Burt- 
ner, and John A. Cella); “Mechanism of 
proton transfer processes” (Howard E. 
Zimmerman); and “Specific solvent ef- 
fects in the alkylation of enolate anions” 
(Harold E. Zaugg). If you were not 
present, you missed an opportunity for 
“Adventure in Learning.” 

The symposium on Some Recent Ad- 
vances in Inorganic and Nuclear Chem- 
istry, also timely (arranged by J. J. Hatz 
of Argonne National Laboratory), cov- 
ered the areas of: “Recent experimental 
studies of nuclear fission” (John R. 
Huizenga); “Current problems in mech- 
anisms of complex ion reactions” (Henry 
Taube); and “Rates of mechanisms by 
magnetic resonance” (S. I. Weissman) 
—another good program you missed if 
you did not attend the 126th meeting 
of the AAAS. 

A follow-up to the preceding sympo- 
sium was one on High-Energy Radiation 
Chemistry of Proteins and Amino Acids 
(arranged by W. D. Bellamy of General 
Electric Research Laboratory), with the 
following: “Introductory remarks” (W. 
D. Bellamy); “Physiological changes in 
irradiated proteins” (Virgil L. Koenig); 
“Chemical changes in irradiated pro- 
teins” (D. M. Doty); “Analytical meth- 
ods used in the study of irradiated pro- 
teins” (C. Merritt, Jr.); and “Irradiated 
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amino acids” (Charles Maxwell). This 
symposium presented the current status 
of irradiation studies on amino acids 
and proteins. 

In addition to these four symposia 
sessions, the chemistry program included 
17 submitted papers (arranged by Ed- 
mund Field and E. K. Fields, both of 
Standard Oil Company of Indiana) cov- 
ering the topics: ‘“Polarizability of va- 
lence electron groups” and “A new ap- 
proach to the classification of the low- 
valence ions” (Henry Tolkmith); “Asso- 
ciation constant of nitroethane” (Boris 
Musulin and Roy Lee Foley); “Poten- 
tiometric titration and equivalent weight 
of humic acid” (Alfred M. Pommer and 
Irving A. Breger); “Potentiometric titra- 
tion and electrolytic behavior of mont- 
morillonite” (Alfred M. Pommer and 
Dorothy Carrol); “Sodium ozonide” 
(Irvine J. Solomon); “Selective liquid 
adsorption ‘with alkali metals on active 
carbon” (W. F. Wolff, Philip Hill, and 
G. D. McLeod); “A radioactive tracer 
study of reactions at the surface of a 
metal undergoing wear” (A. I. Snow); 
“Unusual reactions of a highly con- 
jugated lactone system” (Robert Filler 
and Edmund J. Piasek); “Organic iso- 
octenyl alcohol esters” (R. L. Foster, 
S. H. Patinkin, and D. W. Young); 
“Relationship between structure and 
diuretic activity in the 1,2,4-benzothia- 
diazine series” (James H. Short, Ursula 
Biermacher, Leonard E. Brady, Warren 
J. Close, Leo R. Swett, and Maynette 
Vernsten); “Effects of diethylstilbestrol 
upon pituitary tissue” (Birute M. Bal- 
trusaitis and Jacklyn B. Melchior); 
“Urease and citrate production by path- 
ogenic gram-negative bacilli” (H. Sen- 
eca, J. K. Lattimer, H. H. Zinsser, O. 
K. Troc, and P. Milner); “New specific 
activities of ultraviolet light in the catab- 
olism of tryptophan and_ serotonin” 
(Anwar A. Hakim); “Irradiation ‘factor- 
dependency’: some vinyl monomers” 
(Ed. F. Degering, G. J. Caldarella, and 
M. Mancini); “Lipid biosynthesis dur- 
ing frozen storage of plant tissue” (J. S. 
Blair); and “Mechanism of the Diels- 
Alder reaction” (M. J. S. Dewar). 

Under the guidance of our new chair- 
man, R. W. Schiessler, technical director 
of the Central Research Division of 
Socony Vacuum Oil Co., and S. L. 
Meisel of the same laboratory, who is 
the new four-year committeeman of the 
Chemistry section, we can look .orward 
to a good, interesting, and informative 
program at the 127th meeting of the 
AAAS in New York, 26-30 December 
of the current year. 

Now is the time to begin to formulate 


your plans for attending the New York 
meeting and for giving careful con- 
sideration to the presentation of a top- 
rate paper before the Chemistry section, 

Ep. F. DEGERING, Secretary 


Astronomy (Section D) 


The program of Section D consisted 
of two well-attended symposia and the 
address of the retiring vice president. 
On the morning of 26 December a 
symposium on the solar system, co- 
sponsored by the American Astronauti- 
cal Society, and arranged by Gerard P. 
Kuiper, was held. This symposium is 
described in the next report. 

The afternoon session included a 
symposium on “astronomical photo- 
electric photometry, cosponsored by the 
Astronomical League. The first section 
was arranged by Arthur D. Code and 
was comprised of the following papers: 
“History and development of §astro- 
nomical photoelectric techniques,” by 
C. M. Huffer (Washburn Observatory); 
“Studies of variable stars and galactic 
structure by photoelectric methods,” by 
F. B. Wood (University of Pennsyl- 
vania); “Ultraviolet detectors for As- 
tronomical photoelectric photometry,” 
by C. Childs and L. Dunkelman (God- 
dard Space Flight Center); and “Future 
advances in photoelectric techniques,” 
by T. E. Houck (Carnegie Institution 
of Washington). The second section 
was arranged by Edward A. Halbach of 
the Astronomical League. This included 
papers on “Designing a good photo- 
electric photometer to meet the ama- 
teur’s budget,” by Walter L. Moore 
(University of Louisville); “Flare of 
AD Leonis observed by photoelectric 
photometer,” by Donald Engelkemeir 
(Argonne National Laboratory); and 
“Photoelectric program of the AAVSO,” 
by John J. Ruiz (Dannemora, N.Y.). 

The final event of the program was 
the address of the retiring vice presi- 
dent, with vice president Ira S. Bowen 
of Mount Wilson and Palomar observa- 
tories presiding. The retiring vice presi- 
dent, Dirk Brouwer, of Yale Univer- 
sity Observatory, spoke on “The needs 
of astrometry in the Southern Hemi- 
sphere.” 

FRANK BRADSHAW Woop, Secretary 


The Solar System 


The proceedings of the symposium 
on the solar system followed the printed 
program. All speakers were present in 
person and presented their papers in the 
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order listed. Because I had a cold, it 
was arranged that I. S. Bowen would 
preside over the meeting, but I gave 
my own paper as scheduled. 

Anders presented important informa- 
tion on the argon losses of meteorites 
depending on temperatures from which 
it followed that the meteorites are frag- 
ments of bodies kept at very low tem- 
peratures during nearly all of their lives. 
This is compatible with their origin 
from the asteroid ring, but not com- 
patible from their origin as fragments 
of the moon. Sinton presented his new 
material on lunar heat maps which 
showed that the maria are somewhat 
hotter than the uplands. Arthur gave a 
critical review of the present status of 
lunar cartography and stated conditions 
which must be met in future mapping 
programs such as are now being under- 
taken. Kuiper presented his thoughts on 
the Moon, based on a series of photo- 
graphs taken from the material incor- 
porated in the new photographic lunar 
atlas now in press. Drake reviewed the 
recent radio observations at wavelengths 
3 cm to about 1 m for the planet Jupiter 
and showed that two emissions are pres- 
ent, one thermal, corresponding to a 
temperature of about 130°K, and one 
nonthermal which he interpreted as due 
to the equivalent of a Van Allen belt 
around Jupiter. This implies the pres- 
ence of a magnetic field of the order of 
5 gauss at the surface of Jupiter. He 
also reviewed the Venus measurements 
which appear to leave no alternative but 
to assume that the surface of that planet 
has a temperature of about 300°C. 

The symposium was well attended by 
scientists representing many different 
fields. 

G. P. KuIPpEr, Symposium Chairman 


Geology and Geography (Section E) 


Section E held two symposia, one on 
quantitative terrain studies and the other 
on the Great Lakes Basin, and cospon- 
sored three others on economic changes 
in underdeveloped areas (organized by 
the Illinois Geographical Society), on 
the origin and development of limestone 
caverns (organized by the National 
Speleological Society), and on the geog- 
taphers’ role in transportation studies 
(organized by the Association of Amer- 
ican Geographers). 

Since World War II, a trend toward 
quantitative study of landforms has been 
much accelerated, with research in the 
subject going on at a number of institu- 
tions. The symposium on quantitative 
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terrain studies brought many of the 
workers in the field together for the first 
time to discuss statistical analysis of ter- 
rain and the important related subjects 
of sampling techniques, methods of map 
presentation of data, and the influence 
of scale on the type of data derived 
from the study of topographic maps. 
Speakers also described several recently 
developed techniques for terrain study 
such as the use of radar and spectral 
reflectance. 

The best attended session of Section 
E was the symposium on the Great 
Lakes Basin, which attracted an audi- 
ence of about 150 to each of its three 
half-day sessions, which included dis- 
cussion of the characteristics of the 
basin, based upon its geologic setting; 
its water circulation and the influence 
of climate thereon; the changes in chem- 
ical composition of the lake waters as 
a result of man’s activities; and man’s 
adaptation in the basin. 

Besides the symposia, the program in- 
cluded four papers on Southwest Asia, 
arranged by the Association of Ameri- 
can Geographers. These papers were 
concerned with the contributions of 
mammalogy, botany, and glacial geol- 
ogy to archeological studies. 

Byron N. Cooper presented, as his 
vice presidential address, a paper en- 
titled “Rdle of subsidence in the origin 
and evolution of. the Appalachian 
Mountains,” in which he pointed out 
the far greater thickness of sediments 
in synclines as compared to anticlines 
which, with other evidence, points to a 
mechanism of subsidence resulting in 
folding and faulting. 

FRANK C. WHITMORE, Secretary 


Association of American 
Geographers (E1) 


The Association of American Geog- 
raphers sponsored two sessions: (i) a 
symposium on the geographers’ role in 
transportation studies, and (ii) a session 
of papers on Southwest Asia and North 
Africa. 

The transportation symposium was 
opened by Edward J. Taaffe (North- 
western University), who indicated that 
the: session was essentially a discussion 
of applied geography with the Chicago 
Area Transportation Study as a case 
study. The first three participants, E. 
Wilson Campbell, John R. Hamburg, 
and Robert Sharkey, then presented, in 
order, the history, scope and purpose 
of a transportation study, and methods 
of obtaining and compiling factual in- 
formation on land use, floor inventory, 





and travel within the area. Garred Jones 
then presented methods of using this in- 
formation by means of punch cards and 
magnetic tape in the preparation of 
maps, models, and other aids to be used 
in planning Chicago’s highway system. 

The second session, chaired by Alden 
Cutshall, contained four papers. H. E. 
Wright, Jr. (University of Minnesota), 
in discussing late Pleistocene glaciation 
in Southwest Asia, indicated that cirques 
are found as low as 5000 feet and mo- 
rainal deposits in valleys as low as 2500 
feet. Charles Reed, an environmental 
zoologist (University of Illinois Profes- 
sional Colleges), traced the continuity 
of animal life during the late Quaternary 
in northern Iraq as recorded in the 
archeological sites of the area. Both 
speakers indicated that the incipient 
cultivation and animal domestication 
which began in this area some 10,000 
years ago cannot be correlated with any 
discernable end-of-the-Pleistocene cli- 
matic change. There appears to be no 
environmental stimulus, or challenge. 

Karl Butzer (University of Wiscon- 
sin), speaking from his studies in Egypt, 
further emphasized that there is no 
scientific basis to the theory of progres- 
sive desiccation—that is, there is no 
evidence of negative environmental 
anomalies invoking positive human re- 
actions. Neither in Egypt nor in Mes- 
opotamia, then, can Toynbee’s physical 
challenge theory be applied. 

Marvin Mikesell (University of Chi- 
cago) presented a stimulating inductive 
approach to plant ecology with examples 
from northern Morocco. After studying 
clumps of forest preserved on sacred 
sites, along with other evidence, he 
concluded that the potential vegetation 
of northern Morocco should be a 
wooded ecotone. 

ALDEN CUTSHALL, Program Chairman 


Illinois Geographical Society (E3) 


The Illinois Geographical Society co- 
sponsored, with Section E, a sympo- 
sium on economic changes in under- 
developed areas. Helen L. Smith de- 
scribed some problems in the develop- 
ment of Thailand’s agricultural econ- 
omy. Agriculture is the means of liveli- 
hood for 84 percent of the people of 
Thailand. Commercial rice production 
is centered on the Central Plain, where 
natural conditions are far from ideal. 
Conditions of alternating drought and 
super-abundant rainfall are being some- 
what overcome by irrigation projects. 
Diversification of agricultural crops, 
especially “upland crops,” is taking 
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place as a result of improved transpor- 
tation facilities and water control. 

Robert O. Johnsrud discussed post- 
war economic changes in Nigeria. 
Nigeria has predominately a subsistence 
economy but there has been an increase 
in the commercial economy, especially 
in the south-central, southwest, and 
north-central regions. There has been 
more of a commercial revolution than 
an industrial revolution. Groundnuts, 
palm kernels, and cocoa have been 
grown more intensively in the old pro- 
ducing areas. The welfare type of gov- 
ernment has tended to restrict the econ- 
omy. 

Floyd F. Cunningham discussed re- 
cent changes in the economy of Egypt, 
United Arab Republic. Land reform has 
been concerned with limiting the size 
of holdings. The country has 6 million 
acres of arable land. There are great 
possibilities for developing additional 
arable land in the “New Valley,” a se- 
ries of five large oases with much un- 
derground water extending northwest- 
ward from Aswan. Plans have been 
made to expand irrigation and hydro- 
power, transportation, and industrial- 
ization. 

The Philippines, described by Alden 
Cutshall, are a patchwork of old and 
new patterns. New, are the beautiful 
modernistic buildings, housing projects, 
highways, Japanese diesels for the rail- 
roads, and the use of the Jeepny and 
bus. Power stations, sieel mills, fertiliz- 
er plants, and petroleum refineries rep- 
resent industrial progress. Cottage in- 
dustries produce wooden shoes, rice 
pots, and textiles. In general, farming 
methods are still primitive. New, are 
threshing machines, storage facilities 
for rice, improved cattle types, and crop 
diversification. Old, are the rice terraces 
of Luzon. Philippine progress is condi- 
tioned by the problems of the newly 


independent; nevertheless it is note- 
worthy. 
Robert L. Carmin described eco- 


nomic changes in the region of Brazil’s 
new capital, 1945-59. In anticipation 
of the move of the capital of Brazil to 
a new site in the -u.e of Goiaz, sched- 
uled for early in the 1960s, government 
buildings and housing projects are un- 
der construction. The railroad has been 
completed as far as Anapolis. A paved 
road to Brazilia is in use, and its ex- 
tension to Belim is proceeding. The pop- 
ulation has increased 47 percent in the 
past decade. Pioneer settlements follow 
the highways, and squatters are often 
a problem to owners. Truck transporta- 
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tion promises to exceed in importance 

that of the railroad. Pioneer agriculture 

consists of livestock raising and sub- 
sistence farming. 

Mary GRANT, President and 

Program Chairman 


Zoological Sciences (Section F) 


The program of Section F included 
five sessions of contributed papers in the 
areas of cell studies, development biol- 
ogy and morphology, endocrinology and 
physiology, and two symposia. The sym- 
posium on the organization of the cell 
arranged by Norman G. Anderson (Oak 
Ridge National Laboratory) and cospon- 
sored by Section G, the American Soci- 
ety of Zoologists, and the Botanical So- 
ciety of America continued the series on 
“Unsolved -Problems in Biology.” A 
second symposium of eight papers on 
the impact of electron microscopy on 
biology, arranged by E. L. Powers, B. R. 
Nebel, and F. Wassermann (Argonne 
National Laboratory) was made possible 
through the sponsorship of Argonne 
National Laboratory and the Atomic 
Energy Commission. This symposium, 
cosponsored by the American Society of 
Zoologists and the Electron Microscope 
Society of America, is separately re- 
ported below. Both symposia were in- 
terdisciplinary in nature and presented 
stimulating discussions of the directions 
of current research. 

Zoological groups in the Chicago 
area were cordial hosts to zoologists 
attending the meeting. They generously 
contributed funds for the Biologists’ 
Smoker, and through the splendid work 
of the local committee (Albert Wolf- 
son, A. L. Rand, and Orlando Park), 
made arrangements for the Smoker and 
the Zoologists’ Banquet. The banquet 
was a particularly pleasant occasion. 
Albert Wolfson was master of cere- 
monies. Herbert Friedmann, chairman 
of Section F, addressed the group on 
“Current changes in the environment 
of zoological research,” and this was 
followed by invited comments by Paul 
Weiss. 

KarL M. Wixbur, Secretary 


Impact of Electron Microscopy on Biology 


A two-session symposium on the Im- 
pact of Electron Microscopy on Biol- 
ogy, sponsored by the Electron Micro- 
scope Society of America, the American 
Society of Zoologists, and the Atomic 
Energy Commission through Argonne 





ional Laboratory, was held on 29 
December. The symposium was ar- 
ranged by F. Wassermann, B. R. Nebel, 
and E. L. Powers, chairman, of Ar- 
gonne. It was attended by about 700 
persons. The papers demonstrated that 
the quick acceptance of the techniques 
of electron microscopy by biologists, in 
contrast to the slow development that 
was the history of light microscopy, 
has profoundly influenced concepts con- 
cerning biological mechanisms and 
functions in a brief period of time. The 
origin of organization of connective 
tissue; the structure and structural re- 
lationships of certain cellular constitu- 
ents such as the Golgi apparatus, the 
chromosome, and the DNA molecule; 
the ultramicrescopical behavior of cells 
in experimental conditions; the relation- 
ship between the virus and the cell; the 
organization of hierarchies of organ- 
elles in the many kinds of cells; and 
the ultrastructural basis of function in 
nerves were among the subjects ex- 
amined. In the introduction and sum- 
mary it was stressed that while the elec- 
tron microscope is another tool to be 
used with existing ones, and while the 
new knowledge must be correlated with 
the old, the importance of this instru- 
ment in recent biology and its great 
promise in the biology of the immediate 
future were demonstrated frequently 
and forcibly in this symposium. 

E. L. Powers, Program Chairman 


Ecological Society of America (FG6) 


The program of the Ecological So- 
ciety of America consisted of three ses- 
sions of contributed papers, on animal 
ecology, plant ecology, and general ecol- 
ogy. Symposia included a two-session 
program on sand dune systems arranged 
by Jerry Olson and cosponsored by Sec- 
tion E, and a four-session program on 
interactions in mature arranged by 
Arthur D. Hasler for the American 
Society of Naturalists. An all-day field 
trip to several areas of the Indiana sand 
dunes concluded the program. 

The contributed papers on plant ecol- 
ogy varied in subject from algae in 
Antarctica, to alpine tundra in New 
Zealand, to revegetation of lava and 
ash from a volcano, to several studies 
from forests. The papers on animal 
ecology dealt with crickets, crabs, mam- 
mals, birds, a bestiary, and further 
topics. Attendance at these sessions 
ranged upward to approximately 100. 

Physical and biological aspects of 
dune development were discussed in a 


SCIENCE, VOL. 131 











29 


bel, 
Ar- 
700 
that 
jues 
, in 
that 
Spy; 
>on- 
and 
The 
tive 
re- 
titu- 
the 
ule; 
cells 
tion- 
, the 
gan- 
and 
n in 
ex- 
surm- 
elec- 
0 be 
» the 
with 
stru- 
great 
diate 
ently 


“man 


x6) 


| So- 
» SES- 
\imal 
ecol- 
ssion 
nged 
Sec- 
n on 
| by 
rican 
field 
sand 


ecol- 
1e in 
New 
and 
udies 
nimal 
mam- 
irther 
ssions 
100. 
ts of 
in a 


ML. 131 





symposium. Speakers in the first session 
presented data and illustrations of dune 


systems taken on a world-wide basis. 


In the second session various facets of 
dune environments and of dune plants 
studied in this country were presented. 
About 150 persons attended these ses- 
sions. On the field trip, attended by 16 
persons, major stops were made at three 
areas in Indiana which illustrate differ- 
ing developmental and _ vegetational 
stages of dunes. 

The symposium on interactions in 
nature, attended by perhaps 300 per- 
sons, dealt with the place of ecology 
among the sciences, insect populations, 
community functioning, energy relation- 
ships and adaptation to environment, 
and animal behavior and ecology. All 
sessions at the meetings were marked 
by good audience interest and participa- 
tion. A paper not included in the pub- 
lished program for Monday morning’s 
session on animal ecology was, “Age at 
weaning Peromyscus maculatus bairdii,” 
J. A. King, John C. Deshaies, and G. 
Doyle (University of Chicago and 
Roscoe B. Jackson Memorial Labora- 
tory). 

WILLIAM C. AsHBy, Local 
Program Chairman 


Sand Dune Systems 


The symposium on sand dune sys- 
tems, cosponsored by Sections E, F, 
and G and the Ecological Society of 
America, demonstrated how physical 
sciences (geology, geography, meteor- 
ology) and ecological sciences (espe- 
cially plant ecology and pedology) de- 
pend on each other in the study of nat- 
ural landscapes. 

J. Harlen Bretz, H. T. U. Smith, 
David Simonett, Albert M. Laessle, and 
William S. Cooper analyzed the proc- 
esses and chronology of “Origin of 
dune landscapes,” on the morning of 
30 December. These and later papers 
(especially that of Charles Laing) em- 
phasized the role of vegetation in build- 
ing and stabilizing dunes. In the after- 
noon session, Laing’s analysis of grass 
morphology, William Martin’s quanti- 
tative analysis of environmental gra- 
dients (for example, salinity and mois- 
ture), William Gillis’ experimentation 
on seeds and seedlings, and the discus- 
sion by Jerry Olson and Howard Odum 
of the mathematical budget of sand, of 
plant and animal populations, and of 
soil nutrient elements revealed comple- 
mentary approaches toward ‘“Under- 
standing of dune communities.” 
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Historical comments by Charles Olm- 
stead, president of the Ecological So- 
ciety of America, recalled the early 
leadership in such intensive studies of 
George Damon Fuller, whose 9 Ist birth- 
day (26 January) was honored by the 
symposium and by a reception in the 
University of Chicago’s department of 
botany. The recurring theme relating 
physiography and ecology also com- 
memorated the 60th anniversary of 
Henry Chandler Cowles’ classic dis- 
sertation on the world-famous Lake 
Michigan dunes. An informal evening 
meeting at the University of Chicago 
expressed unanimous concern for the 
historic, educational, and scientific im- 
portance of preserving these dunes in 
a proposed Indiana Sand Dunes Na- 
tional Monument and also of preserv- 
ing a larger area of spectacular Oregon 
dunes as one of the proposed national 
seashore parks. 

The urgent need for conservation of 
areas for scientific research and educa- 
tion was reiterated on a field trip taken 
by 20 of those who attended the Chi- 
cago AAAS meeting. On 31 Decem- 
ber they visited portions of the pro- 
posed Indiana Dunes National Monu- 
ment site which are being bulldozed 
in spite of protests by Senator Douglas 
and Senators Gruening and Moss that 
this destruction should be delayed pend- 
ing action on their respective bills cur- 
rently under consideration by Congress. 
Members of the Save-The-Dunes Coun- 
cil attributed the bulldozing to efforts of 
local speculators to make partially true 
their claim that the natural value of the 
dunes has been destroyed by industry— 
a claim which was cited in hearings 
last spring but clearly refuted by visit- 
ing senators of the Committee on In- 
terior and Insular Affairs, by several 
regional and national scientific field 
trips last summer, and by the AAAS 
visitors. 

AAAS members were told that the 
prolonged and much-criticized lobby- 
ing for public funds for a dunes har- 
bor for private industry was currently 
being scrutinized by the U.S. Army En- 
gineers. Since engineers long ago indi- 
cated technical advantages for harbor 
and industrial development outside this 
dune area, public objection to the .har- 
bor speculation as well as to the de- 
struction of parts of the monument site 
should get a fair hearing by the Army 
Engineers as well as by the Senate com- 
mittee. 

JERRY S. OLSON, 
Program Chairman 


National Association of Biology Teachers 
(FG9) 

The 1959 convention and program 
was highly successful and well re- 
ceived. Attendance at sessions aver- 
aged 170, the largest to date. The pro- 
gram on space medicine, highlighted by 
Dietrich E. Beischer’s presentation on 
the Jupiter bioflight program, included 
films of successful space tests with ani- 
mals by the United States and the 
U.S.S.R. The session on streamlining 
biology, which featured papers on the 
block of time idea in instruction, the 
AIBS film series, and advanced place- 
ment in biology, was well received. The 
sessions on planning biology teaching 
facilities and methods in teaching senior 
high-school likewise proved popular. 
Paul F. Brandwein’s lecture on tactics 
and strategy in dealing with the gifted 
students in biology attracted an over- 
flow audience. The address of Herman 
J. Muller, who spoke on life forms to 
be expected elsewhere than on the earth, 
and the presidential address of Paul 
Klinge, who spoke on biology’s bright 
future, received standing ovations. 

Membership has grown to more than 
4500, and recent increases in dues will 
make it possible to undertake more am- 
bitious projects and offer increased 
services to members. Publication of spe- 
cial editions of the journal has been 
approved. The board of directors also 
voluntarily doubled its financial support 
of AIBS. The board was unanimous 
in its desire to see high-school biology 
retained in the 10th grade, with provi- 
sions made for advanced placement. 

Brother G. Nicholas of Notre Dame 
was commended for his excellent serv- 
ice on the Cooperative Committee on 
the Teaching of Science and Mathe- 
matics. He is succeeded by H. Seymour 
Fowler of Pennsylvania State Univer- 
sity. Brother Charles of Saint Mary’s 
College was appointed to replace 
George Jeffers on the AAAS Council. 

Memorial resolutions were read on 
behalf of Dr. Harvey Stork and Dr. 
Richard Armacost. They will be hon- 
ored in the American Biology Teacher. 

The new officers for 1960 are: How- 
ard E. Weaver (University of Illinois), 
president; Paul V. Webster (Bryan, 
Ohio), president elect; Philip R. For- 
dyce (Oak Park, Ill.), Ist vice presi- 
dent; Phyllis Busch (Brooklyn,-N.Y.), 
2nd vice president; Herman C. Kranzer 
(Temple University), secretary-treas- 
urer; and Joan Hunter (Aurora, Ill.), 
recording secretary. 

Howarb E. WEAVER, President 
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Nature Conservancy: National Committee 
for Natural Areas for Schools (FG10) 


The work of the National Committee 
for Natural Areas for Schools during 
the past year was briefly reviewed. There 
are 30 members, in 25 states, with 
varying programs. A survey of educa- 
tional use of school grounds has been 
or is being actively carried on in five 
states by means of a questionnaire dis- 
tributed through school administrators, 
and the survey is being pushed in other 
states as fast as possible. This device is 
locating exemplary schools to be held 
up for others to emulate and is calling 
to the attention of school administrators 
the need for outdoor science laboratories 
and control areas. 

Publications written wholly or in part 
by committee members in 1959 include: 
Natural Areas for Schools, by Verna 
Johnston (State Department of Natural 
Resources, Sacramento, Calif.); The Site 
for the New School (Nature Conserv- 
ancy Bulletin 26 revised), Checklist of 
Educational Environments, and Indoor 
Equipment for Outdoor Education, by 
J. Brainerd; and Manual for Outdoor 
Laboratories, prepared by the National 
Association of Biology Teachers in co- 
operation with Nature Conservancy (In- 
terstate, Danville, IIl.). 

Printed material or consultation was 
provided schools in several states, and 
articles were written or lectures given 
for various other organizations. 

New business discussed included the 
following suggestions: (i) that a steering 
group be appointed within the commit- 
tee to assist the chairman; (ii) that col- 
ored slides with tape recordings should 
be updated and promoted; (iii) that in- 
creased attention be given to college 
and university natural areas for scien- 
tific research and instruction of teachers; 
(iv) that cooperating organizations in 
the AAAS be urged to promote the 
theme of Natural Areas for Schools at 
the New York meeting in 1960; (v) 
that more articles be submitted to jour- 
nals. 

JOHN BRAINERD, Chairman 


Botanical Sciences (Section G) 


Sessions sponsored by Section G at 
the Chicago meeting were few in num- 
ber but uniformly successful. The fifth 
annual session of the continuing sym- 
posium on “Unsolved Problems in Biol- 
ogy” marked a new high point in inter- 
est and attendance. The symposium, 
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jointly sponsored by Sections F and G, 
was held in two sessions. The presenta- 
tions elicited considerable interest on the 
part of the audience, which completely 
filled the room at all times. In fact, the 
occasion was marred only by the in- 
ability of the room to accommodate all 
those who were interested in attending 
this symposium. 

This year’s Botanists’ Dinner was an 
unusual occasion in that it combined 
the dinner of the American Society of 
Plant Taxonomists with that of Section 
G. The occasion was marked by the 
presentation of two absorbing talks by 
W. C. Steere, retiring president of the 
ASPT and F. W. Went, retiring chair- 
man of Section G. By all signs the bo- 
tanical program at Chicago appears to 
have been a success. 

BarRRY COMMONER, Secretary 


American Society of Plant 
Taxonomists (G1) 


The American Society of Plant Tax- 
onomists held its 1959 annual meeting 
28-29 December in Chicago with Sec-: 
tion G of the AAAS. In addition to two 
sessions of contributed papers, the so- 
ciety held its annual business meeting 
and a dinner meeting. There was also 
a brief meeting of the ASPT council. 
Officers of the society for 1960 were 
announced as follows: Lyman Benson 
(Pomona College), president; C. Ritchie 
Bell (University of North Carolina), 
secretary; Richard W. Pohl (Iowa State 
University), treasurer; Mildred E. 
Mathias (U.C.L.A.), chairman of the 
council; Charles B. Heiser (Indiana Uni- 
versity), new council member; David 
D. Keck (National Science Foundation), 
retiring council member. 

A paper entitled “Cytological evi- 
dence on the relationship of Krigia and 
Serinia,” by Kenton L. Chambers, of 
Yale University, received the ASPT 
Cooley Award of $100 for the best tax- 
onomy paper presented at the annual 
meeting of the society. A paper by 
Julian A. Miller, J. E. Giddens, and A. 
A. Foster, “A survey of the fungi of 
forest and cultivated soils of Georgia” 
[Mycologia 49, 779 (Nov.—Dec. 1957, 
but actually published in March 1958)], 
was selected for the ASPT $500 Cooley 
Award for the best taxonomic paper, 
concerning southeastern plants, pub- 
lished in 1958. 

The 1960 ASPT meeting will be held 
in August, with the American Institute 
of Biological Sciences, at Oklahoma 
State University. 

C. Ritcui£ BELL, Secretary 





Anthropology (Section H) 


The 3-day presentation of Section H 
consisted of two sessions of contributed 
papers ranging from ethnological theory 
to linguistics, and four sessions of sym- 
posia on archeological advances and 
new technological aids. 

A symposium on biology and history 
in their contributions to archeology, ar- 
ranged by John C. McGregor, included 
specific applications of studies of fresh- 
water mollusks and food plants to ar- 
cheological chronology and cultural in- 
terpretation, together with more general 
papers on tree-ring dating, special areas 
of zoological research, and the methods 
of history as adjuncts of archeology. In 
his opening address, as chairman of the 
section, McGregor treated North Amer- 
ican archeology in view of its latest ac- 
complishments and expressed concern 
about the future of salvage archeology, 
as it becomes more extensive and urgent, 
in keeping pace with various earth- 
moving agencies. 

A remarkable three-session sympo- 
sium on technology as a backstop to 
anthropology and archeology, arranged 
and closely integrated by Ray Winfield 
Smith, brought together scientists who 
are currently developing techniques in 
various fields with a view to learning 
of special new archeological and mu- 
seum applications. Among the tech- 
niques reported as already applicable, 
or nearly so, were those of trace-element 
geochemistry, neutron beam and other 
microscopy, X-ray spectroscopy, and 
thermoluminescence. The latest ad- 
vances in radiocarbon analysis were 
reviewed. Studies of art objects by elec- 
tron microbeam probe and other meth- 
ods. were defined and discussed by 
several of the participants. Papers on 
the progress of archeological technol- 
ogy in the Boston Museum of Fine Arts 
and in the Research Laboratory for Ar- 
chaeology and the History of Art, Ox- 
ford University, suggest a more scien- 
tific future for large museums of the 
world. 

J. L. Gippincs, Secretary 


Psychology (Section I) 


The program at Chicago, like that of 
recent years, consisted of a vice presi- 
dential address and several symposia 
on research of current interest. Frank 
A. Geldard (University of Virginia) de- 
livered the vice presidential address on 
“Some neglected possibilities of com- 
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munications.” Four of the symposium 
sessions were arranged by the American 
Psychiatric Association but were co- 
sponsored by Section I. Their general 
subject was Roots of Behavior; specific 
topics were “Genetics of behavior,” 
“Barly experience,” “Instinctual be- 
havior,” and “Free-ranging behavior of 
primates and nonprimates.” In addition, 
Section I presented symposia on “Verbal 
learning and meaningfulness,” “Uncon- 
scious processes,” and “Brain function 
and learning.” The section plans a 
similar kind of program, but on differ- 
ent topics, at the New York meeting 
in 1960. The vice president for 1960 is 
C. T. Morgan (University of Wisconsin). 
Frank W. Finger (University of Vir- 
ginia) was appointed to a 4-year term 
(1960-63) as the new secretary of the 
section. 
CLIFFORD T. MorRGAN, 
Retiring Secretary 


Social and Economic 
Sciences (Section K) 


’ Section K again enjoyed the coopera- 
tion of its principal behavioral science 
organizations which are section affiliates, 
the American Economic Association, 
the American Political Science Associa- 
tion, the American Sociological Asso- 
ciation, and the American Statistical 
Association. 

The American Economic Association, 
together with the National Institute of 
Social and Behavioral Science and the 
Population Association of America, co- 
sponsored the symposium on World 
Population and International Relations, 
which included the outstanding vice 
presidential address for the section by 
Philip M. Hauser (University of Chi- 
cago). William §. Vickrey (Columbia 
University) presided on behalf of. the 
American Economic Association. The 
session had an attendance of over 200 
social and natural scientists. 

The American Political Science Asso- 
ciation held a session for invited papers 
on the subject of “Scientific knowledge 
and public policy-making.” Papers were 
presented by Richard L. Meier (Univer- 
sity of. Michigan), H. Burr Steinbach 
(University of Chicago), and Eugene 
Rabinowitch (University of Illinois). 
Discussants were Marbury B. Ogle 
(Purdue University), Duncan MacRae 
(University of Chicago), and Harold D. 
Lasswell (Yale University). James A. 
Robinson (Northwestern University), 
who arranged the program, presided. 
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The American Sociological Associa- 
tion held two symposia at the Chicago 
meeting. The first was on the Use of 
Computers in Simulation of Social Be- 
havior, arranged by James S. Coleman 
(Johns Hopkins University), who pre- 
sided. The second was on Trends in 
Family Formation and Structure; Irene 
B. Taeuber (Princeton University) ar- 
ranged the program and presided. These 
symposia attained a high degree of pro- 
fessional excellence and were especially 
contributive to their respective subjects. 

The American Statistical Association 
also held a program of two-session sym- 
posia, one on Descriptive Statistics and 
the other on Statistical Techniques. The 
papers given and the comments of the 
discussants of both sessions provided a 
penetrating and incisive course of in- 
tellectual fare for the subjects under 
review. For this achievement, the par- 
ticipants and Robert F. Winch (North- 
western University), who arranged the 
program and served as presiding officer, 
deserve much credit. 

The American Society of Criminology 
held four general sessions under the 
general program chairmanship of Donal 
E. J. MacNamara (New York Institute 
of Criminology). The society also held 
two luncheons, one of which was an 
award luncheon for the Most Reverend 
Bernard J. Sheil, auxiliary bishop of 
Chicago. 

A round table discussion on “Con- 
verting to metrics in the pharmaceutical 
industry” was held by the Metric Asso- 
ciation. Discussants were J. T. Johnson 
(Metric Association), Fred J. Helgren 
(Metric Association), L. A. Feiertag 
(Abbott Laboratories), and Harry E. 
Sagen (Abbott Laboratories). 

A session of invited papers, “The 
underdeveloped areas,” was held by the 
National Academy of Economics and 
Political Science. Participants were 
Philip M. Hauser (University of Chi- 
cago) and Sidney C. Sufrin (Syracuse 
University). Amos E. Taylor (Pan Amer- 
ican Union) presided. 

Two sessions for contributed papers 
concluded the general Section K _ pro- 
gram. Very contributive presentations in 
all: behavioral fields were offered by 
Erwin L. Linn (National Institutes of 
Health), Nathaniel S. Lehrman (Albert 
Einstein College of Medicine), Richard 
C. Bernhard (University of California), 
Reuben E. Slesinger (University of Pitts- 
burgh), Stoyan Gavrilovic (Dickinson 
College), Simon Rottenberg (University 
of Chicago), James C. Scurlock (Foun- 
dation for Normal Accounting), Latheef 





N. Ahmed (Howard University), Peter 
R. Senn (Wright Junior College), and 
John T. Blue (Virginia State College). 
Donald P. Ray, secretary of Section K, 
presided. 

Section K served as cosponsor of the 
above described sessions of the Ameri- 
can Economic Association, the Ameri- 
can Political Science Association, the 
American Sociological Association, and 
the American Statistical Association, 
and also as cosponsor of the four-session 
symposium of Section N—Medical Sci- 
ences, on Aging. 

The section committee and the offi- 
cers of Section K appreciate deeply the 
assistance and efforts of all those whose 
contributions enabled the Chicago pro- 
grams to achieve outstanding success. 
It is gratifying to note an increasing 
interest in the activities of the section, 
not only on the part of social scientists 
but also on the part of natural scientists. 

Section K was fortunate to have the 
leadership during 1959 of the distin- 
guished demographer and _ sociologist 
Philip M. Hauser (University of Chi- 
cago). This year the equally distin- 
guished political and social scientist 
Pendleton Herring (Social Science Re- 
search Council) will serve as chairman, 
and the eminent economist, Kenneth 
E. Boulding (University of Michigan), 
will begin a 4-year term of service as 
a member-at-large of the Section Com- 
mittee. 

DonaLD P. Ray, Secretary 


American Political Science 
Association (K2) 


The American Political Science As- 
sociation panel discussed “Scientific 
knowledge and public policy-making.” 
H. Burr Steinbach (chairman of the de- 
partment of zoology at the University 
of Chicago) emphasized the nonspecial- 
ist roles of scientists and discussed va- 
rious normative proposals for making 
science more readily available to policy- 
makers. He emphatically opposed crea- 
tion of a department of science in the 
national government. Eugene Rabino- 
witch (research professor of biophysics 
at the University of Illinois) reported 
on recent trends among scientists for 
injecting knowledge of crucial scientific 
developments into governmental deci- 
sion processes. He referred especially 
to matters relating to nuclear power 
and international relations. Richard L. 
Meier (Mental Health Research Insti- 
tute, University of Michigan, and de- 
partment of city and regional planning, 
Harvard University) presented a model 
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of advice-giving roles applicable to sci- 
entists and others in governmental de- 
cision-making and discussed the relative 
merits of a recent proposal for a Science 
Service (correspondent with the Public 
Health Service) and an alternative for 
developing information- and decision- 
theorists who would be middlemen be- 
tween producers and consumers of 
knowledge. 

The discussion of these papers was led 
by three political scientists noted for 
interdisciplinary work. Marbury B. 
Ogle, Jr. (chairman of the department 
of history and political science, Purdue 
University), pointed out that the absence 
of a common value pattern among sci- 
entists, as among other elements of 
the population, leads to policy differ- 
ences even among those who agree upon 
the “facts.” He suggested that discus- 
sions of this sort should also note 
the importance of political-legislative 
sources for influence as well as those 
in the executive branch. Duncan Mac- 
Rae, Jr. (political sociologist, Univer- 
sity of Chicago), drew upon political 
science research to suggest that scientific 
knowledge might be brought to bear 
on the policy process indirectly through 
the education of elites and “attentive 
publics.” He noted the difficulty in en- 
couraging scientists to hold elective of- 
fice in view of the uncertainty of such 
positions and the risks of losing pace 
in rapidly changing scientific profes- 
sions. 

Harold Lasswell (Law School and 
political science department, Yale Uni- 
versity) argued for developing more 
effective means of presenting images of 
the future which are required if policy 
is to plan for future contingencies. He 
urged physical and natural scientists to 
join social scientists in clarifying societal 
goals. While Lasswell was more optimis- 
tic about the rate of penetration of sci- 
entific knowledge into the policy proc- 
ess, he joined others in urging considera- 
tion of how penetration might be 
expedited. 

No consensus was found on means 
of improving the relation of science to 
policy, and there was general agreement 
that research on the roles of science in 
policy processes is lacking. 

JAMES A. ROBINSON, Program Chairman 


American Society of Criminology (K3) 


Papers presented at the sessions of 
the American Society of Criminology 
emphasized that psychiatry has contrib- 
uted tremendously to the formulation 
of criminological theory and the devel- 
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opment of crime-study techniques (Karl 
Menninger); that smaller case-loads and 
intensified supervision by specially se- 
lected and trained parole officers dra- 
matically reduced the incidence of re- 
cidivism among New York state pa- 
rolees over a 3-year span (Meyer Dis- 
kind); that the charge leveled against 
the Puerto Rican population of New 
York’s metropolitan area that they con- 
tribute disproportionately to the city’s 
crime rate is inaccurate, growing out of 
a manipulation and distortion of crime 
statistics by prejudiced and intolerant 
observers and is similar to the hate cam- 
paigns directed against the Irish, Ital- 
ians, and other immigrant groups in 
past decades (Donal E. J. McNamara); 
that interrogation under hypnosis and 
narcosis is feasible, can overcome in- 
hibitions and memory blocks, and when 
carried on by qualified and ethical prac- 
titioners in-a nonpunitive setting can 
contribute to the true administration of 
justice (Ralph Banay); that the exchange 
of police officers between countries un- 
der the ICA program has immeasurably 
strengthened law enforcement and has 
contributed solidly to its professionaliza- 
tion (Russell Snook); that chemical tests 
for intoxication are well accepted as 
basic to a sound drunk-driving control 
program (Oliver Schroeder, Jr.); that 
overspecialization, proliferation of po- 
lice units, and duplication of responsi- 
bility and jurisdiction are recurrent or- 
ganizational problems in many police 
departments (George Eastman); that the 
dissemination of obscene and porno- 
graphic materials among teen-agers is a 
factor in delinquency causation (Lois 
Higgins); that the gravitation of power 
into the hands of the unintelligent, im- 
moral, and irresponsible gives new sup- 
port and importance to Lord Acton’s 
thesis (Walter Lunden); that deprivation 
of normal sex life is one of the basic 
problems in penology, leading to sex 
perversions, attempted escapes, and in- 
stitutional tensions—Mississippi has at- 
tempted to meet this problem by au- 
thorizing conjugal visits, other prison 
systems by furloughs to prisoners who 
behave well, still others by the family 
picnic system, but the vast majority of 
American prison systems still stick to 
sex repression (Clyde Vedder); that the 
study of police in historical perspective 
can cast new light on solutions to cur- 
rent police and crime problems (David 
Monroe); that the Social Defense Sec- 
tion of the United Nations is engaged 
in continual studies of crime and cog- 
nate phenomena and in the reporting 
of comparative crime statistics (Manuel 





Lopez-Rey); that there have been : 
marked increases in both the illegitimate 
birth rates and venereal disease rates 
among American teen-agers during the ~ 
past five years, indicating increases in 
casual sexual promiscuity at the junior 
and senior high school levels, probably 
due to more permissive or tolerant at- 
titudes among parents and teachers, less 
emphasis on moral restraints, exaggera- 
tion of the efficacy of the penicillin 
treatment program, and failure of so- 
ciety to understand the adolescent need 
for affection, example, instruction, con- 
trol, and discipline (Donal E. J. Mac- 
Namara); that police, probation, parole, 
and institutional personnel must be 
given opportunities to observe, experi- 
ence, and understand the objectives and 
problems with which each is concerned 
(William Melnicoe); that the therapist 
must be able to recognize conduct pat- 
terns which are irreversible (Jacob 
Chwast); that the study of the individual 
offender is basic to an understanding 
of criminal phenomena (Arthur Belley); 
that the development of training pro- 
grams in criminology, particularly at 
the college and university level in the 
United States, has followed no coherent 
pattern and discloses little evidence of 
an integrated philosophy of crime con- 
trol (Peter Legins); that parole of con- 
victed felons to the military services in 
time of great manpower need (for ex- 
ample, in World War II) creates prob- 
lems but can be accomplished with some 
degree of success (Hans Mattick); that 
the controversy between those who ad- 
vocate a punitive, repressive, law en- 
forcement approach to the narcotics 
problem and those who support some 
variety of public-health-oriented control 
system is unresolved because the dis- 
putants on both sides approach the prob- 
lem emotionally rather than scientific- 
ally and from divergent basic premises 
—in the discussion there was no agree- 
ment on the definitions, statistics, ob- 
jectives, and accomplishments of either 
school, and the spirited debate about 
the existence or nonexistence of the so- 
called “English system” of control in- 
dicates a need for more observation, 
objective analysis, and solid reporting of 
factual data before public discussion of 
conclusions and opinions. 

The society elected the following of- 
ficers for 1960: Marcel Frym, Hacker 
Psychiatric Foundation, president; Mor- 
ris Caldwell, University of Alabama, 
Canio Zarrilli, New York Institute of 
Criminology, William Dienstein, Fresno 
State College, and Don L. Kooken, In- 
diana University, vice presidents; Donal 
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| AAAS Representative; 





| E. J. MacNamara, New York Institute 


of Criminology, secretary-treasurer and 
Vernon Fox, 
Florida State University, member-at- 
large; and Howard Leary, deputy police 
commissioner of Philadelphia, editor. 
The 1959 Annual Award of the 
American Society of Criminology was 
presented to the Most Reverend Bernard 
J. Sheil, D.D. Telegrams and letters 
congratulating Dr. Sheil were received 
from President Eisenhower, Vice Presi- 


| dent Nixon, Adlai Stevenson, Harry 


Truman, Eleanor Roosevelt, and several 
score criminologists and criminological 

organizations. 
Donat E. J. MACNAMARA, 
Secretary-Treasurer 


American Statistical Association (K5) 


The American Statistical Association 
held two symposia, one on descriptive 
statistics and one on statistical tech- 
niques. The papers on descriptive statis- 
tics were concerned with the popula- 
tion statistics of the Ch’ing dynasty of 
China (Irene B. Taeuber and Nai-Chai 
Wang); an analysis, based on census 
data, of marital instability and its rela- 
tion to education, income, and occupa- 
tion (Karen G. Hillman); voting in Il- 
linois from 1888 to 1958 (Duncan Mac- 
Rae, Jr., and James A. Meldrum); and 
the estimation and use of production 
functions in agriculture (Earl O. Heady 
and Luther Tweeten). 

In the second symposium, the follow- 
ing statistical techniques were discussed: 
“Beyond factor analysis” (R. Darrell 
Bock); the use of forced choice ques- 
tions and the power function (Robert 
McGinnis); the repeated measurements 
problem (John W. Cotton); and a com- 
prehensive model for reliability theory 
(Lee J. Cronbach and Goldine C. 
Gleser). 

ROBERT F, WINCH, Program Chairman 


History and Philosophy of 
Science (Section L) 


I am delighted to report that the 
sessions of Section L were outstandingly 
successful. Many enthusiastic congrat- 
ulations reached me during and after 
the Chicago meeting. Encouraged by 
Raymond L. Taylor’s helpful and sug- 
gestive ideas on “Symposia in utopia” 
[Science 123, 253 (17 Feb. 1956)] I had 
organized a 4-day conference consisting 
of two symposia on Theory Construc- 
tion in Logical and Historical Perspec- 
tives and one symposium on each of 
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the following topics: Law and Conven- 
tion in Physical Theory; Induction, 
Probability, and Simplicity; The Logic 


_ of Constants and Variables; Philosophi- 


cal Issues of Quantum Theory; and 
Methodological Problems of Psychology 
and the Social Sciences. 

I am deeply grateful to all the partic- 
ipants for their splendid contributions. 
The meetings were extremely well at- 
tended. The size of the audience varied 
from about 50 to over 200. The Lincoln- 
Douglas room of the LaSalle Hotel, in 
which all our sessions were held, was 
filled nearly to capacity at the symposia 
on quantum theory and probability and 
on the occasion of my vice-presidential 
address. The enthusiasm of the audience 
was impressive. On Tuesday, 29 Decem- 
ber, morning, afternoon, and evening 
sessions were held, all well attended, 
with long and intensive discussions, also 
from the floor. Most remarkable in this 
respect was the symposium on the phi- 
losophy of quantum theory. An audi- 
ence of 200 people listened with rapt 
attention (and participated) in this ses- 
sion which lasted without interruption 
for 4 hours. I don’t think that there 
were more than three or four people 
who left the room during the sympo- 
sium. 

I wish it were possible in this all-too- 
brief report to summarize at least the 
highlights of the conference. But prac- 
tically all speeches were of extraordi- 
narily high quality, and space permits 
me to say only that a great number of 
the scientists and philosophers present 
in the audience told me that they had 
never witnessed a more “meaty and 
exciting” conference. Philosophy and 
history of science are now fully rec- 
ognized in their important and indis- 
pensable role in the world of scholar- 
ship. The logic and methodology of the 
sciences, based on an adequate grasp of 
the crucial junctures in the history of 
scientific ideas, devoted to an analysis 
of the basic concepts, assumptions, and 
procedures of the sciences, were well 
reflected (even though only in a few 
areas of concentration) in the symposia 
held at the meeting. 

It was very difficult to choose from 
the excellent set of lectures those papers 
which should be submitted for the 
Newcomb-Cleveland prize. Upon con- 
sultation with several of my most ex- 
perienced colleagues I decided to submit 
six papers, each superb in its own way, 
as candidates for this honor. 

Three publishing firms have already 
asked me for the rights of publication 
of the entire set of proceedings. It is our 
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intention to publish not only the main 
papers, but also those of the discussants 
as well as the rejoinders by the authors 
of the initial papers. In some cases even 
brief discussions from the audience 
will probably be included in the volume 
(to be edited by the Minnesota Center 
for Philosophy of Science). 

Since the History of Science Associa- 
tion held its meetings simultaneously 
and in a different place, it is a matter of 
regret that there was only a very limited 
interchange between the two groups 
during the Chicago meeting. As cur- 
rently planned, this defect will be rem- 
edied in the program of Section L in 
the New York meeting in 1960. The 
history of science will loom large in that 
program, and philosophy of science, 
having had such a full and rich repres- 
entation at the Chicago meeting, will 
plan only for a smaller part of the 
New York sessions. In view of the 
interest in interdisciplinary communica- 
tion, emphasized at the luncheon of the 
officers of the AAAS, I have suggested 
a symposium on comparative methodol- 
ogy of the sciences for New York 
1960. 

I wish to express my sincerest thanks 
to the officers of the AAAS, especially 
to R. L. Taylor, Mr. Streeter (secretary 
of Section L), and to the participants 
in the Chicago symposia on philosophy 
and history of science for their splendid 
cooperation which helped make our 
meeting one of such uniquely superb 
quality. 

HERBERT FEIGL, Chairman 


Philosophy of Science Association (L2) 


William Alberts (University of Chi- 
cago) read a paper concerning the theory 
of “the public interest.” The paper was 
criticized by Lewis Zerby (Michigan 
State) and Wayne Leys (Roosevelt) and 
provoked a lively discussion in which 
various members of the audience partic- 
ipated. 

Most of the participants were in- 
clined to the view that “the public in- 
terest” is a concept with theoretical 
significance, despite the fact that the 
words are often used for propagandistic 
purposes. To this extent there was dis- 
agreement with the conclusions reached 
by several political scientists in recent 
studies. 

The issue that divided the sympo- 
siasts was the question whether “the 
public interest” should be conceived as 
an aggregate of interests or as the out- 
come of decision-making institutions 
when proper procedures are followed. 





This was the issue that had been defined 
by Leys and Perry in the investigation 
which they conducted last year for a 
committee of the American Philosophi- 
cal Association. 


Alberts took the “proceduralist” posi- 
tion, although he recognized several 
difficulties in this conception of “the 
public interest”: (i) it undermines our 
faith that scientific knowledge can be 
used in any direct or simple fashion to 
determine “the public interest,” since 
social problems (controversies regarding 
the public interest) cannot be viewed 
as the finding of efficient means for 
achieving common goals; (ii) it does 
not easily explain the consensus that 
seems to exist in a free society even 
when the decision-making procedures 
themselves are in dispute. Alberts sug- 
gested that this consensus is an agree- 
ment about the relevance of values, 
underlying debates over particular com- 
binations of values to be realized by 
public policy. 

Zerby and several speakers from the 
floor ably defended the “‘aggregationist” 
position, but their arguments cannot be 
included in the space allowed for this 
report. 

Wayne A. R. Leys, Program Chairman 


Medical Sciences (Section N) 


Section N held its annual symposium 
organized along the conventional pat- 
terns of an interdisciplinary approach 
to a discussion of a subject of current 
interest and importance in the medical 
field. The subject for the symposium 
this year was Aging—Facts and Theo- 
ries; the symposium was divided into 
four half-day sessions. 

The first speaker, John W. McCon- 
nel (New York State School of Indus- 
trial and Labor Relations at Cornell 
University) emphasized the complexity 
of the economic problems arising from 
efforts to provide adequately for the 
aging population. He emphasized that 
a large portion of people over 65 do 
not have economic stability and that 
their total annual income is at a level 
which provides no more than the basic 
necessities of life. Moreover, the very 
real and important effect that inflation 
has upon the operation of the economy 
as a whole is reflected to a greater de- 
gree on incomes dependent upon cur- 
rent fixed pension systems. 

Joseph T. Freeman (Philadelphia) 
reviewed the diseases of the aged and 
pointed out that although diseases of 
the young are also seen among the 
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aged, there are such diseases as osteo- 
porosis, heart disease, cancer, and others 
which are found with much higher fre- 
quency in the older age group. He em- 
phasized particularly the importance of 
the physician as a biologist in studying 
the aging problem, as aging is a phe- 
nomenon of all biological species; by 
studying aging in various species, an- 
swers to fundamental problems may be 
found. Robert J. Havighurst (University 
of Chicago) discussed the problems of 
work and retirement, emphasizing the 
importance of preparing psychologically 
for the retirement period. He also em- 
phasized that a change in our retirement 
program should be permissible to allow 


the individual who is capable of work- 
ing beyond a mandatory retirement 
age to do so. James Ebert (Carnegie In- 
stitution of Washington) discussed the 
very beautiful studies which have been 
performed with Rous sarcoma virus 
grown on chick chorioallantoic mem- 
brane mixed with crude fresh muscle 
extract derived from the adult chicken 
or 18-day-old embryo. He was able to 
show that, when the isolated Rous sar- 
coma microsomes and heart microsomes 
are applied in combination to the de- 
veloping chick embryo, growths are 
produced on the chorioallantoic mem- 
branes which contain striations similar 
in character to those in cardiac tissue. 
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Abraham White (Albert Einstein Col- 
lege of Medicine) employed the method 
of studying the balance between anti- 
bolic and catabolic phenomena. He was 
able to show very beautifully that the 
influence of a hormone may be in op- 
posite directions, depending upon the 
age of the host from which the particular 
tissue is taken. 

Milton Landowne (Levindale Hebrew 
Home, Baltimore, Md.) stressed the im- 
portance of the changing nature of con- 
nective tissue ground substance ac- 
companying the aging process. He dis- 
cussed in particular those changes 
related to the cardiovascular system. 

Gregory Pincus (Worcester Founda- 
tion for Experimental Biology) reviewed 
the current status of the steroid hor- 
mones in the aging of man, pointing out 
such observations as the increased soma- 
tropic hormones in postmenopausal 
women and of men of increasing age. 

Bentley Glass (Johns Hopkins), in 
discussing the relationship of genetics 
to the aging process, very masterfully 
reviewed the theories of aging, indicat- 
ing their weaknesses and strengths. He 
indicated that such significant contribu- 
tions as those of Strehler, for example, 
contribute toward positive thinking in 
this field. 

In the fourth and final session of the 
symposium consideration was given to 
the current facts relating to aging, and 
some of the theories which will, hope- 
fully, offer a guide for future tnvestiga- 
tion. Nathan W. Shock (vice president 
of Section N) discussed in some detail 
the physiological changes which accom- 
pany the aging process. He emphasized 
in particular, those functions which de- 
crease during the development of senes- 
cence and pointed out that these func- 
tions do not all decrease to the same 
extent. For example, changes in the 
heart and kidney are much greater than 
functional changes in the nervous sys- 
tem and enzyme activity of tissue. He 
presented evidence which indicated that 
performance associated with advancing 
age in human beings is due to three fac- 
tors: (i) the dropping out of functional 
units in key systems; (ii) impairment in 
the functional capacity of the cells re- 
maining; and (iii) the breakdown of in- 
tegrated function in the individual. 

Prioreschi (University of Montreal) 
discussed a stress theory of aging, argu- 
ing that the rate at which the initial 
amount of “adaptive energy” present at 
birth is finally expended contributes to 
the length of life of a species. 

The symposium was closed by Samuel 
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E. Stumpf (Vanderbilt University) who 
entitled his discourse “The expanding 
new world of second-story people.” He 
raised very interesting and provocative 
questions concerning the reasons for 
maintaining the aged, and the factors 
which have led to an increase in this so- 
called second-story, or postretirement 
population. He emphasized the neces- 
sity for maintaining in the aged the feel- 
ing of status, dignity, prestige, authority, 
and pleasure, which so frequently are 
significantly modified when the individ- 
ual comes to the age of his retirement. 
When viewing the status of current 
research in this field, it is clearly evident 
that solutions to problems of the aged, 
from a sociological, economic, and bio- 
logical point of view are in their infancy. 
The reasons for aging are at the present 
time not clearly understood. It can be 
anticipated that the critical testing of 
the theories presented may give new 
clues to the reasons for senescence. In- 
vestigators reporting at this symposium 
are clearly to be congratulated on their 
adventurous approaches into this very 
important and complicated area of biol- 
ogical and sociological interest. (This 
symposium was in part supported by 
grant RG-6789 from the National In- 

stitutes of Health.) 
ALLAN D. Bass, Secretary 


Dentistry (Section Nd) 


Section Nd held two symposia at the 
Chicago meeting arranged under the di- 
rection of the program chairman, Frank 
Orland (University of Chicago). 

The first symposium, on the oral 
aspects of aging, with R. F. Sognnaes 
as moderator, covered various levels of 
observations from gross morphology to 
ultrastructure with the following sub- 
topics: 

S. Pruzansky (University of Illinois) 
reported on aging of the face as ob- 
served by means of cephalometry of 
the craniofacial growth pattern, with 
special reference to the syndrome of 
progeria in which the affected child 
resembles a very aged person. 

E. O. Butcher and J. Klingsberg (New 
York University) reported on histolog- 
ical aging changes in the supporting 
tissues of the teeth in rats, hamsters, 
and monkeys of different age groups. 
and noted various differences in the 
susceptibility of these animals to gingival 
inflammation versus alveolar bone de- 
struction. 

J. R. Ring (Washington University) 
applied histochemical techniques to the 
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study of subepithelial connective tissue 
of the mouth, noting age changes which 
may be responsible for an impeded in- 
terchange of body fluids and the con- 
nective tissue cells. 

A. A. Dahlberg (University of Chi- 
cago) presented a comparison from an 
anthropological point of view of the 
aging pattern in teeth from different 
population groups, noting variations in 
physiological response, wear and tear, 
in the aging pattern from group to 
group. 

John Nalbandian and R. F. Sognnaes 
(Harvard) discussed the microstructural 
age changes in teeth of contemporary 
man, focusing primarily on the micro- 
radiographic and _ electronmicroscopic 
nature of dentin in connection with the 
increasing sclerosis of the root dentin 
with age. 

David Weisberger (Harvard), in ab- 
sentia, projected certain areas of oral 
age manifestations warranting further 
study in the future. 

The second symposium arranged by 
Section Nd: represented the final com- 
memorating event of the 100th anniver- 
sary of the American Dental Associa- 
tion entitled “American Dentistry at the 
Centennial Crossroad.” 

G. C. Paffenbarger (National Bureau 
of Standards) reviewed the development 
and application of the varied types of 
dental materials employed in restorative 
dentistry over the past 100 years. 

H. Trendley Dean (American Dental 
Association) discussed the use of the 
epidemiological method in dental re- 
search, illustrating its importance by 
reviewing the development of water 
fluoridation as a public health measure. 

R. M. Stephan (National Institute of 
Dental Research) illustrated the antiq- 
uity of many so-called “modern” ideas 
and emphasized the need for making 
quickly available to investigators the 
latest world-wide research information. 

S. Peterson (American Dental Asso- 
ciation) reviewed the importance of 
dental education in the growth of den- 
tistry as a profession, stressing the re- 
cent rapid extension of graduate and 
postgraduate studies, hospital intern- 
ships, and residencies. 

L. W. Morrey and N. C. Hudson 
(American Dental Association) pre- 
sented a complete review of the periodi- 
cal literature from the time of the pub- 
lication of the first American Journal of 
Dental Science in 1839, up till 1958 
when 173 dental publications were is- 
sued in the United States, versus 192 
dental journals in 49 other countries. 
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B. S. Hollinshead (director, Survey of 
Dentistry) discussed certain philosophi- 
cal problems of dentistry in its 100th 
year, including the relation between the 
profession and the public and the role 
of dental education and research in the 
progress of dentistry. 

At the conclusion of these two formal 
scientific gatherings of Section Nd, reso- 
lutions were made on the death during 
1959 of two distinguished contributors 
to dental science: Dr. Edward Hatton, 
past president and for many years secre- 
tary-treasurer of the International As- 
sociation for Dental Research; and Dr. 
Frederick McKay, pioneer in the epi- 
demiological research on _ mottled 
enamel which led to the use of fluorida- 
tion as a public health measure. 

At the conclusion of the meetings, 
Paul Jeserich (University of Michigan), 
president of the American Dental As- 
sociation, addressed a concluding lunch- 
eon meeting of Section Nd, emphasizing 
the need for coordinated efforts among 
the dental groups representing practi- 
tioners, educators, and research work- 
ers. 

In addition to its own program, Sec- 
tion Nd cosponsored three other pro- 
grams: the large symposium on aging 
arranged by Section N (Medicine); the 
extensive symposium on germ plasm re- 
sources in agriculture arranged by Sec- 
tion O (Agriculture); and the annual 
meeting of Alpha Epsilon Delta, na- 
tional premedical honor society, which 
arranged a symposium on premedical 
and predental education. At the latter, 
L. R. Gribble, national president of 
Alpha Epsilon Delta, presided, and I. 
Schour, dean of the University of Illi- 
nois College of Dentistry, gave the wel- 
coming remarks. The first two papers 
reviewed the usefulness and pitfalls of 
aptitude tests as predictions for success 
in medical and dental schools, C. F. 
Schumacher discussing the MCAT and 
Grace Parkin discussing the ADA apti- 
tude test. The third speaker reviewed 
the recent Frank Bane report (U.S.P.H. 
Publ. No. 709) emphasizing the greater 
need for medical and dental practition- 
ers at present and in the future, and the 
financial predicament of professional 
students. This part of the meeting was 
followed by panel discussions centering 
around the qualifications of students 
and specific approaches used by certain 
schools to select students. A luncheon 
meeting followed, during which H. E. 
Longenecker (University of Illinois) 
spoke on applicants in future years. 

At the concluding Council meeting of 
the AAAS was announced the election 





of two new officers of Section Nd: for 
vice president and chairman, 1960, 
Joseph L. T. Appleton, professor 
emeritus and former dean, School of 
Dentistry, University of Pennsylvania; 
for councillor-at-large, 1960-63, John 
Hein, dean, Tufts University School of 
Dental Medicine. 

REIDAR F. SOGNNAES, Secretary 


Pharmacy (Section Np) 


Section Np held eight sessions in Chi- 
cago. Forty-eight contributed papers on 
various studies were presented, and one 
symposium was held. Over 300 persons 
registered as having attended one or 
more of the section meetings. 

The AAAS Council, the governing 
body of the Association, elected Joseph 
Swintosky (Research Division, Smith, 
Kline and French Laboratories) as a 
vice president of the Association and 
Don E. Francke (University Hospital, 
University of Michigan) to serve on the 
committee-at-large of the section for a 
4-year term. Swintosky will serve as 
chairman of the section for the coming 
year. 

Of major interest to the group in at- 
tendance was a most stimulating vice- 
presidential address on “Professionalism 
and the pharmaceutical scientist” pre- 
sented by Glenn L. Jenkins. A sym- 
posium entitled “The Scientist’s Part in 
Protection of the Public, Part I: Food, 
Drug, Cosmetic and Hazardous Chemi- 
cal Problems; Part II: Food Additive 
Legislation” also attracted considerable 
interest, not only on the part of the 
pharmaceutical scientists in attendance, 
but also by many individuals from other 
scientific disciplines. Joseph Swintosky 
and Glenn L. Jenkins gave introductory 
remarks and served as presiding officers. 
Bernard E. Conley (secretary of the 
Committee on Toxicology of the Ameri- 
can Medical Association) gave a discus- 
sion of the labeling of hazardous chemi- 
cals. William F. Bousquet (Purdue Uni- 
versity) presented the problems of legis- 
lation on pharmaceutical ingredients 
and approaches to solving them. Bous- 
quet emphasized the importance of 
radioisotope techniques in studying food 
and drug residues and formed metabo- 
litis. The role of the cosmetic scientist 
in protecting the public health was cov- 
ered by Raymond E. Reed (Toni Com- 
pany). John H. Rust (University of Chi- 
cago) spoke on the applications of 
radioactive isotope tracer techniques 
to studying the food additive prob- 
lem. He emphasized the need for edu- 
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cation in isotope tracer techniques to 
supply trained personnel for food re- 
search now necessary under present 
food additive legislation. Problems in 
evaluating the safety of intentional 
food additives and unintentional food 
additives were set forth by O. Garth 
Fitzhugh and Arnold J. Lehman (Food 
and Drug Administration). Edward J. 
Matson (Abbott Laboratories) explored 
the philosophical question of scientific 
judgement in law and regulation. He 
emphasized the need for sound scien- 
tific judgement based on known facts 
in arriving at conclusions regarding 
levels of toxic and carcinogenic sub- 
stances in foods for human consump- 
tion. The role of the scientific expert 
under recent food laws was sum- 
marized by Bernard L. Oser (Food and 
Drug Research Laboratories). The sym- 
posium was terminated with a question 
and answer session on current food, 
drug, and cosmetic problems. 

In addition to the above-mentioned 
program, the hospital pharmacy group 
had a most informative and well-at- 
tended full-day session under the guid- 
ance of George F. Archambault and 
Joseph A. Oddis. The meeting was held 
in the recently completed facilities of 





the American Hospital Association. The 
repre- 
sented: American Society of Hospital 
Pharmacists, American Pharmaceutical 
Association, Illinois Society of Hospital 
American Hospital As- 
Association of 
Boards of Pharmacy, U.S. Public Health 
Service, Illinois Hospital Association, 
and the National Institutes of Health. 
and dinner 
were sponsored by E. R. Squibb & Sons, 
Mead Johnson and Company, and Mc- 
respectively. 

George L. Webster (University of 
Illinois) opened the sessions of con- 
Egil Ramstad and his 
(Purdue University) pre- 
sented a series of six papers describing 
work done on plant biogensis and metab- 
tech- 
niques. C. T. Peng (University of Cali- 
fornia) discussed quenching of fluores- 
cence in liquid scintillation counting and 
in a second paper the fate of tumor im- 
plants in rats. The distribution of C” 
meprobamate in rat brain was discussed 
by J. L. Emmerson, T. S. Miya, and 
G. K. W. Yim (Purdue University). 
Schriftman (Wyeth Labora- 
tories) spoke of the applications of 
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paper chromatography and electropho- 
resis to the assay of pharmaceutical 
products. An improved 47, whole-body 
liquid scintillation counter was described 
by B. G. Dunavant and J. E. Christian 
(Purdue University), and J. P. Vacik 
and J. E. Christian (Purdue) described 
the application of neutron activation 
analysis to the micro analysis of gold- 
containing pharmaceuticals. G. Levy 
(University of Buffalo) described the 
physical-chemical basis of the buffered 
aspirin controversy; D. E. Guttman 
(Ohio State University) discussed the 
solubilization of riboflavin; J. Autian 
(University of Michigan) discussed the 
binding of drugs by plastics; and M. L. 
Eichmann (Ohio State University) pre- 
sented information concerning the in- 
teractions of xanthine molecules with 
serum albumin. 

Other papers presented were “meth- 
ods of synthesis of tetrahydroquinoli- 
zonium salts,” “Color-coding of drug 
dosage forms,” “Hydration of procaine 
base,” “Evaluation of suppository 
bases,” “The social psychology of 
prescription writing,” “Effects of phy- 
sostigmine on chick eggs,” Pharma- 
cological prevention of acute heart fail- 
ure,” and “Spray-drying of tablet gran- 
ulations.” These papers were delivered 
by D. M. Stuart (Oregon State Col- 
lege), R. G. Brown (University of 
Texas), W. A. Strickland, Jr. (Univer- 
sity of Arkansas), J. Anschel (Warner- 
Lambert Research Institute), E. J. W. 
Hall (University of Texas), V. A. 
Green (University of Texas), J. W. 
Ingalls, Jr. (Long Island University), 
and A. M. Raff (Smith, Kline and 
French Laboratories), respectively. 

This meeting proved to be one of the 
most successful meetings of Section Np 
of the AAAS in recent years and was 
exceedingly well attended. 

JOHN E. CHRISTIAN, Secretary 


Agriculture (Section O) 


The Section O program consisted of 
a symposium on Germ Plasm Resources 
in Agriculture; Development and Pro- 
tection. This program was arranged by 
the chairman of the section, R. E. 
Hodgson; it was co-sponsored by AAAS 
sections F, G, N, and Nd, and by 15 
scientific societies. Of these societies, 
nine are affiliated with Section O, and 
six are affiliated with other AAAS sec- 
tions. 

The symposium was arranged in five 
half-day sessions as follows: (i) origif 
of germ plasm; (ii) the need for, and 
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utilization of, additional sources of 
germ plasm; (iii) developmental pro- 
grams in crops and livestock; (iv) new 
approaches in the use of plant and ani- 
mal germ plasm; (v) perpetuation and 
protection of breeding stocks. There 
were 26 invited papers and five discus- 
sion papers. 

The entire program was very well at- 
tended, with a grand total of about 600. 
Interest and attendance were sustained 
to the very end of program, attesting to 
the excellence of the papers presented. 
The symposium topic dealt equally with 
plants and animals, and it accomplished 
the objective of providing interdiscipli- 
nary knowledge, techniques, and con- 
cepts to scientists concerned with many 
phases of germ plasm resources and 
their development and protection. 

The chairman designated for Section 
O for 1960 is Firman E. Bear, of 
Rutgers University. A theme for the 
1960 symposium program in New York 
has been selected: Rural land zoning 
for agriculture and forestry and for 
urban and industrial development. Bear 
will have responsibility for the develop- 
ment of the program. R. E. Hodgson 
(1959 chairman), has been elected as a 
committeeman-at-large for Section O, 
for a 4-year term. 

Howarb B. SPRAGUE, Secretary 


Industrial Science (Section P) 


The total impact of modern science 
on the food industry provided the cen- 
tral theme for Section P. In a half-day 
program, the present and _ potential 
future contributions of the biological, 
physical, social, and behavioral sciences 
to the food industry were assessed 
respectively by: Walter L. Obold (Drexel 
Institute of Technology), John R. 
Matchett (U.S. Department of Agri- 
culture), Ross A. Kelly (University of 
Illinois), and Leonard Kent (Needham, 
Louis and Brorby, Inc.). 

In introducing the symposium, Earl 
P. Stevenson, vice president for Section 
P, observed that modern technology has 
a practical concern for reconciling man’s 
productive potential with his reproduc- 
tive potential. While we must be mind- 
ful that the balancing of the two cannot 
be achieved through production alone, 
the realistic approach is not the control 
of population growth, necessary as this 
may prove to be, but the fullest utiliza- 
tion of existing resources to increase 
production. He stated that, while two- 
thirds of the people of the world are 
hungry and struggling to survive on 





minimum or insufficient diets, obesity is 
the principal nutritional affliction of 
America. 

Frank C. Croxton (Battelle Memorial 
Institute; retiring vice president for Sec- 
tion P) spoke at a luncheon following 
the symposium on the topic, “Scientific 
man and unscientific society.” He ob- 
served, “The individual of today, having 
the ability to be objective, selfless, and 
unhampered by group pressures, has 
the capability to be scientific in thought 
and approach. Today, society being es- 
sentially subjective, harried by group 
pressures and necessarily guided by na- 
tionalistic egoism, is rarely able to be 
scientific. . . . It is important for each 
one of us to encourage individual crea- 
tivity, the scientific method and the in- 
corporation of both into the behavior of 
society. . . . The constantly and rapidly 
increasing importance of science in the 
lives of men and nations imposes on us 
the absolute necessity of assuring the 
position of aspiring man in our con- 
servative or even antiscientific society. 
. .. The scientist must be provided with 
the freedom necessary for creative re- 
search. He in turn must continually be 
aware of society’s problems and _ his 
potentialities for improving human wel- 
fare.” 

The 1959 Industrial Science Achieve- 
ment Award of Section P was presented 
jointly to Armour and Company and 
Swift & Company in recognition of the 
accomplishments of their respective re- 
search departments in finding practical 
applications of scientific knowledge in 
the development of a wide variety of 
foodstuffs and chemical products. 

ALLEN T. BONNELL, Secretary 


Institute of Management Sciences (P1) 


The Institute of Management Sci- 
ences, recently affiliated with the Asso- 
ciation, held a special program at the 
Chicago meeting. The symposium, 
“Management science,” with Abraham 
Charnes as chairman and Allen Newell, 
Anatol Rapoport, and Harold Guetz- 
kow as speakers, ran smoothly through- 
out and was entirely successful. 
MERRILL M. FLoop, Program Chairman 


Society for Industrial Microbiology (P2) 


A Chicago section of the Society for 
Industrial Microbiology was organized. 
There was a fine representation of local 
industrial microbiologists. The section 
is already functioning with what we 
hope will be an interesting program for 
our colleagues in the Chicago area. 

A. Davip BASKIN, President, 
Chicago Section 
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Education (Section Q) 


Section Q had a comprehensive pro- 
gram of symposia, contributed papers, 
field trips, conferences, and reports. In 
general, the sessions were well attended 
and interest was high. In Section Q and 
in the programs of the affiliated socie- 
ties, 18 sessions were devoted to papers 
which treated subjects as varied as “Ra- 
dio telemetry of nerve action potentials” 
and “Analysis of algebra textbooks used 
in the Russian secondary schools.” 
There were five lectures and a special 
report of the National Project for the 
Identification, Development, and Utili- 
zation of Human Talent. Numerous 
other special programs and committee 
meetings were also scheduled. Paul 
Witty’s report on televiewing had an 
excellent reception, both with the audi- 
ence to which he presented it, and with 
the press. 

The excellent vice-presidential address 
on “Fallacies in the concept of over- 
achievement,” by Warren Findley, was 
well attended. The most vigorous busi- 
ness meeting in several years was held, 
and plans were laid for a more active 
involvement of the section committee in 
section affairs. 

There are increasing indications, in 
both the section itself, and in its affili- 
ated societies, that closer identification 
with the subject-matter sections is de- 
sired. This was evidenced by an expres- 
sion of a need for greater opportunities 
and encouragement to attend the pro- 
grams of other sections, and by a desire 
for opportunity to share more fully with 
other sections in the development of 
programs of mutual interest. 

Joseph Novak (Purdue University) 
was elected to a 4-year term as commit- 
teeman-at-large, and John C. Flanagan 
(University of Pittsburgh) was elected 
by the Council as vice president and 
chairman of Section Q. 

HERBERT A. SMITH, Secretary 


Section Q and the Council for Excep- 
tional Children held joint sessions in the 
morning and afternoon of 26 December. 
The morning session was devoted to a 
consideration of organic and social fac- 
tors in mental deficiency and their 
significance to the educational program. 
George Yacorzynski (Northwestern Uni- 
versity Medical School) reported re- 
search indicating that precipitate de- 
livery and anoxia are more frequently 
associated with later evidences of brain 
damage than are prolonged labor or in- 
strument deliveries. Bernard Demsch 
and William Itkin (Cooperative Re- 
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LOW-COST D-€ POWER SUPPLIES 


Standard output voltages from 3 to 1000 VDC at 30% intervals... 
Maximum powers of 50, 100, 200, 400, 750*, 1500*, 3000** watts 


These new Sorensen MD supplies form one of the most comprehensive and econom: 
ical power supply series on the market. 


More than 130 catalog models to choose from, providing 20 output voltages in 
the range from 3 to 1000 vdc, inclusive. Sorensen engineers welcome the oppor: 
tunity to develop non-catalog models for unusual requirements. 


Simple, rugged design features magnetic voitage regulator to obtain + 1% regu- 
lation against input line variations plus low-impedance silicon rectifier for good load 
regulation. (Typical regulation from 50% load to full load is 2% to 10%, depending 
on load current rating. Additional data can be supplied upon request.) Ripple: 1% 
rms max. (Some units can be supplied with 0.5% max. ripple.) 


Dependable, tubeless construction. A!! parts are conservatively rated for con- 
tinuous duty. Units will withstand output short circuits without damage to compo- 
nents. 


19-inch rack-panel mounting for all units simplifies application in lab or custom- 
built equipment. 


Rugged MD series supplies are just one example of the outstanding power-supply 
models offered by Sorensen. Sorensen controlled power equipment, with the widest 
line, enables you to make the wisest selection. Included are: regulated d-c supplies, 
regulated a-c supplies, variable frequency power sources (frequency changers; for 
example, 60 to 400 cps), high voltage supplies (to 600 kv, ac or dc), and miniature 
converters and inverters. Available in an extremely wide variety of input-output 
combinations. Write for complete specs. Sorensen & Company, Richards Ave., South 
Norwalk, Conn. 9.48 


*Voltage range, these sizes: 
6.3 to 1000 vde 


**Voltage range, this size: 
12 to 1000 vde 






CONTROLLED POWER PRODUCTS 


... the widest line lets you make the wisest choice 
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HEVI-DUTY MOLYBDENUM 


TUBE FURNACE 


For long life, accurate control 
at temperatures to 3,000" F. 


Maximum Temperature 
Uniformity 

Low thermal conductivity of insula- 
tion reduces heat losses and provides 
uniform temperatures in the heating 
chamber. Optional purge and water- 
jacketed chambers allow charge to 
be preheated and cooled in protec- 
tive atmosphere. 


Protection is Built In 


Special reactor transformer control 
system guards against overloading 
the molybdenum heating elements 





Easy to Operate, Simple to 
Service 


Furnace may have either an auto- 
matic indicating and controlling 
pyrometer or manual controls and 
optical sighting window. Either sys- 


tem will give accurate temperature 
control. Top of furnace is removable 
for easy access to elements. 


— supplies minimum initial voltage 
to cold elements — increases voltage 
as heat and resistance increase. 


Get full details on this high-temperature 
laboratory furnace in Bulletin 758. 


A DIVISION OF ic] — BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 
Industrial Furnaces and Ovens, Electric and Fuel * Laboratory Furnaces * Dry Type Transformers * Constant Current Regulators 





UNIMAT 


FOR A WELL-BALANCED DESIGN PROGRAM — 
THIS COMPLETE MACHINE SHOP-IN-MINIATURE! 



















MULTI-FUNCTION MACHINE TOOL is a 
must in the modern research lab or 
model shop. Designers and engineers 
supplement their sketches with ma- 
chined-to-scale models anybody can 
“read.” Technicians turn out parts 
with micrometrically fine toler- 
ances — down to .0005”. Manu- 
facturers developing new prod- 
ucts save space and money in 

the mock-up shop by taking 

advantage of UNIMAT’S amaz- 
ing convertibility. Hundreds 
THIS IS THE BASIC UNIMAT, complete with 
lathe, motor, and all components for converting 
to drill press, vertical milling machine, tool and 
surface grinding machine, and polisher/arinder, 
Low-cost attachments—jig saw, threader, cir- 


cular saw, indexer/divider—are available, along 
with a‘complete range of machine accessories. 


AMERICAN. EDELSTAAL/ UNIMAT DIVISION / Dert.AB/ 350 Broapway, New York 13, N. Y. 
542 


of blue-chip companies, hospitals and 
government agencies—the Atom Prod- 
e ucts Div. of GE, U.S. Naval Research, 
B\ Bell Telephone, Westinghouse, Pratt 
& Whitney, Raytheon, NYU-Belle- 
vue Medical Center, Smithsonian 
Institute, and General Motors, to 





UNIMATS through a _ thousand- 
and-one paces. Let us explain 
how UNIMAT can serve your 
needs! WRITE 
FOR ILLUSTRATED 
LITERATURE AND 

PRICE LIST 
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search Project on Mental Deficiency of 
the Chicago public schools) presented 
research data strongly suggesting that 
individual psychological examinations 
utilizing either the Stanford-Binet test 
or the WISC test underestimate the po- 
tential of children who have recently 
migrated from the rural south to an 
urban school system, since these chil- 
dren appear to achieve more rapidly 
than their intelligence scores would pre- 
dict after a few years in the urban school 
situation. Other papers were presented 
by Louise Sinderson (Joliet public 
schools) and Henry Turkel (Detroit, 
Mich.). 

The afternoon session was devoted 
to the topic “Weapons of the school in 
the war against delinquency.” The im- 
portance of a strong and flexible total 
school program was stressed in the first 
two papers by Louise Daugherty (For- 
restville School, -Chicago) and Irving 
Abrams (director of health services, Chi- 
cago). They pointed out the need for 
school organization which permits the 
principal of a school in an underprivi- 
leged area to adapt the curriculum and 
the organization to the needs of the 
community. Abrams presented research 
on an extensive health survey of a large 
school in a problem neighborhood, re- 
vealing the high incidence of health 
problems in a population which also has 
a high delinquency rate. He recom- 
mended strengthening the school health 
program in such communities, par- 
ticularly a roving team of medical ex- 
perts, including a pediatrician, a psy- 
chiatrist, nad a neurologist, who would 
make rapid evaluations at the school 
site of children with health problems 
referred by the school staff. A number 
of other special school programs were 
described. One was an effective guidance 
and adjustment program for young peo- 
ple returned to a city high school after 
serving a term in a state school for de- 
linquents. Another was a series of spe- 
cial classes in Milwaukee designed to in- 
troduce migrants to ways of living in the 
city and succeeding in the city schools. 
A third was the revised curriculum in a 
school for socially maladjusted adoles- 
cent girls reflecting many years of ex- 
perience in the girls’ branch of the 
Montefiore special school in Chicago. 
Discussion of these papers emphasized 
the many aspects of the school’s respon- 
sibility in the prevention of delinquency. 
First of all, the school must be a good 
school providing a strong academic pro- 
gram preparing all young people to meet 
the varied demands of American citi- 
zenship; second, an effective school sys- 
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tem must devise and utilize a wide 
variety Of special attacks on special 
problems to meet the needs of individual 
children and special groups of children, 
utilizing the disciplines of medicine, 
social work, and psychology as well as 
education. 
FRANCES A. MULLEN, 
Program Chairman 


AAAS Cooperative Committee on the 
Teaching of Science and Mathematics (Q1) 


Sunday, 27 December. John R. Mayor 
reviewed the STIP studies in science 
teacher education now being undertaken 
by several universities. These studies 
include use of undergraduates as lab- 
oratory assistants in science courses, 
appointment of science advisers for ele- 
mentary school science teachers in train- 
ing, development of testing programs 
for teacher certification, and training in 
laboratory procedures for more effec- 
tive teaching. J. R. C. Brown reported 
on the program designed to encourage 
research in smaller colleges, specifically 
those engaged in teacher training. Fur- 
ther grants are needed to continue these 
programs since the heavy teaching load 
of science teachers in smaller colleges 
frequently prevents these teachers from 
doing any research. F. B. Dutton gave 
asummary of the use of special teachers 
of science and mathematics in grades 
5 and 6. Further evaluation will be 
necessary before a final report can be 
made. 

William P. Viall reviewed the plans 
of the National Association of State 
Directors of Teacher Education and 
Teacher Certification for a national 
study of certification requirements for 
teachers of secondary science and 
mathematics. 

Harold E. Wise presided over a panel 
discussion dealing with the recent Gar- 
rett report of certification of secondary 
science teachers. Pertinent observations 
made during the discussion included (i) 
the need for those presently teaching 
science courses for teachers to up-grade 
these programs; (ii) integration of what 
is taught in elementary and secondary 
science courses with college courses; (iii) 
greater responsibility by faculty mem- 
bers in matters of teacher certification; 
(iv) comparable recognition for teaching 
and for research; and (v) awarding of 
graduate credit for at least some of the 
courses taken in the recommended fifth 
year of training for secondary science 
teachers. 

BROTHER G. NICHOLAS, 
Program Chairman 
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more animal care 
developments from ° - : 


SINGLE PIECE LID WITH 
BUILT-IN, DEEP-DRAWN FEEDER 


A fourth lid style has been added to the Econo-Cage line. These all metal, 
single piece lids with built-in, deep-drawn feeders (lid style ‘‘D’’), make 
it possible to clean and service cage lids and feeders in one operation— 
without the extra time and inconvenience required to separate and loosen 
feeder and lid, clean them separately and re-assemble them. When you 
clean an Econo-Cage Lid “‘D”’, you clean the feeding trough at the same time. 
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All corners and angles of the trough and lid are rounded so that there are 
no sharp edges. The single piece, deep-drawn construction provides a lid 
with no dirt catching, hard to clean seams or crevices. Econo-Cage Lid “SD” 
nests for compact storage as do all the cages and lids in the Econo-Cage 
line. The lids are formed of a single piece of galvanized wire cloth which is 
crimped around a heavy galvanized rod to form the rim. Stocked in #3 
mesh, the lids are available in any other size mesh on special order. 


The ‘‘D”’ style lids are suprisingly low in cost. Thev are presently available 
in size 11% "x7%”" (to fit Econo-Cages #22—Fiberglas, + 23—Tyril clear 
plastic, +24—linear polyethylene, and +25—polypropylene) and in size 
19”x10% ” (to fit Econo-Cage #32—Fiberglas). 
Single piece lid #32D with built-in 
trough feeder, is shown here with cage #32 


(19"x1014"x51%" deep). The cage is Fiberglas 
and can be autoclaved. 


The new style # 22D lid 

is shown here with the new 
cage #25, the low cost 
polypropylene unit. 


PATENT PENDING PATENT PENDING 








NEW, LOW COST CLEAR CAGES 

We are proud to announce the addition of a high quality, clear plastic cage 
to the Econo-Cage line. This unit, Econo-Cage #23: 11% "x7¥% "x5" deep, is 
designed to answer the needs of researchers who require constant or immediate 
visual access and whose budgets require economy. 


also, POLYPROPYLENE & LINEAR POLYETHYLENE CAGES 
In addition to the complete line of superior quality Fiberglas Econo-Cages, 
we now offer a new group of lower price cages of polypropylene and linear 
polyethylene. 





WRITE : Econo-Cage Division, Box #3 
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: MARYLAND PLASTICS, INC. 
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Wednesday, 30 December. Malcolm 
Smith reported for the Physical Science 
Study Committee. Smith reviewed the 
status of the present course in high 
school physics and referred to the wide- 
spread try-out of materials during this 
school year. He also indicated the avail- 
ability of films for the course and for 
teachers. E. G. Begle (Yale University) 
reviewed the work of the School Mathe- 
matics Study Group which has prepared 
sample textbooks for grades 7 through 
12; these books are being used this year 
by more than 600 teachers in 100 





schools on an experimental basis. Teach- 
ers are reporting experiences, and re- 
vision of the textbooks will be made 
during the summer of 1960 on the basis 
of these experiences. Reference was also 
made to the panels on monographs, 
teacher education, mathematics for slow 
students, and mathematics in grades 
4-6. Arnold Grobman (University of 
Colorado), director of the Biological 
Sciences Curriculum Study, indicated 
that the first serious writing on the proj- 
ect would be carried on during the sum- 
mer of 1960 on a basis similar to that 





ISOLATE CHROMATOGRAPH 
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QUICKLY, ACCURATELY 








HAMILTON 
FRACTION 
COLLECTOR 


You can isolate exceedingly pure gas 
chromatograph fractions for supplemen- 
tal analysis with this single instrument— 
the Hamilton Fraction Collector! It uses 
the “Freeze-Out” method of fraction col- 
lection, capturing the sample in a U tube 
on ultra pure silica sand chilled to liquid 
nitrogen temperatures... providing up to 
98% plus recovery! 


@ Rapid, easy, one stroke operation 


@ Available with heated line for high 
boiling fractions 


@ 10 second preparation; samples at 5 
second intervals 


@ Unlimited fractions from single run 
@ Economical fraction containers, no 


stopcocks, need no grease 


Order direct, or write today for literature and prices. 


Also available through your supply house. 


HAMILTON COMPANY, inc. 


P. O. Box 307-K, Whittier, California 


PRECISION MEASURING EQUIPMENT FOR CLINICAL AND MEDICAL RESEARCH 








used by the physics and mathematics f 


studies. In the meantime, teams are 
working on teacher education materials, 
on identification of qualities of gifted 
biology teachers, and on the goals of 
biology education from kindergarten 
through grade 12. B. F. Heller (Univer. 
sity of Minnesota, Duluth) reviewed the 
work of the Teaching Resources Plan- 
ning Group in Geology held at Duluth 
last summer. The project is directing its 
attention to preparation of  supple- 
mentary materials for elementary and 
secondary schools. The plan does not 
call for the recommendation of a year’s 
course in geology in the secondary 
school. Robert Silber, representing a 
committee of the Division of Chemical 
Education of the American Chemical 
Society, reported on plans for curric- 
ulum studies in chemistry and included 
reference to the Chemical Bonds Ap- 
proach Project which developed a 
sample course at Reed College last sum- 
mer. 

JOHN R. Mayor, Program Chairman 


National Science Teachers Association (Q6) 


The general session of the science 
teaching societies affiliated with the 
American Association for the Advance- 
ment of Science, held on the morning of 
27 December, had as its theme, “Man 
and space travel.” John A. O'Keefe 
(Theoretical Division, National Aero- 
nautics and Space Administration) pre- 
sented a paper on the surface of the 
moon, dealing with the phenomenon of 
retroreflection. James C. Fowler (Cran- 
brook Institute of Science) spoke on 
the place of planetaria in teaching 
space science. 

Concurrent elementary school, junior 
high school, and senior high school ses- 
sions dealing with “Here’s how I teach 
space science” were held that afternoon. 
These sessions were chaired respectively 
by Helen J. Challand (National College 
of Education), Edward Victor (North- 
western University), and John S. Rich- 
ardson (Ohio State University). These 
programs, offering practical classroom 
ideas, have been a popular feature at 
previous meetings. At the senior high 
school session a group of able students 
from Evanston Township High School 
demonstrated how they learn physics of 
an extremely advanced nature. 

A symposium on K-12 planning, 
which began on 28 December, undef 
the leadership of Donald G. Deck 
president of the National Scien 
Teachers Association, continued throug! 
three sessions. At the preliminary meet 
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RCL's new low-cost G-M Counting System is ideal for economy-minded highschool, college, and 


ran- 
a only $§9590* training laboratories where quality is important. Immediate delivery on complete system or indi- 


vidual components. System features: 


Model 20304—New Low-Cost Scaler with five digit direct glow transfer tube readout. and 400-1600 


V. high voltage power supply. Regulation: 0.5% for + 10% line variation at 1,000 


nior volts. Indication on panel mounted meter. Input sensitivity: 60 mv with a rise time 
Ses- of less than 5u seconds. Factory preset at .25 volts. Resolving time is less than 40u 
each seconds. Cabinet or rack mounted. Front panel dimensions: 19” wide x 4%4” high. 
oon. Model 30100—Vertical iron shield with lucite mount for end window detector. 
ively Model 10104—Halogen quenched end window detector with lite of 3 x 10! counts. Window 
lege thickness: less than 1.5 mg/cm?. Student proof—cannot be damaged by excess 
g voltage. 
orth- 
ich: » Model 30905—Precision timer accurate to within 0.1 second. Range: 1 second to 60 minutes with 
é one second steps. 
hese 
Model 31901—4 ft. G-M cable. 
‘oom 
"e at Model 30500—Uranium glass test sample. 
high *Export —— 
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ing, critical problems of curriculum 
planning were highlighted by a panel of 
speakers. The problems thus identified 
were the basis of six concurrent round- 
table discussions which followed. At the 
third session, the members of the round- 
table groups reassembled to summarize 
their considerations of the problems and 
issues involved in K-12 curriculum 
planning. Data collected by a question- 
naire prepared by Decker indicated that 
those present felt (i) that a carefully in- 
tegrated K-12 program is the aim of 
science education and (ii) that NSTA 
should provide leadership in developing 
such a program 
schools for local use. 


J. Myron Atkin (University of Illi- | 


nois) was chairman of a joint assembly 
on elementary science teaching prob- 
lems on 29 December. 

On 30 December, Zachariah Subar- 
sky (Bronx High School of Science) 
presided at an invitational conference 
providing opportunities for scientists to 
hear about, discuss, and counsel on the 
program and activities of the Future 
Scientists of America Foundation. 

MARGARET J. MCKIBBEN, 
Program Coordinator 


Science Teaching Societies (Q7) 


This is the final statement from the 
general chairman for the 1959 joint 
meetings of the Science Teaching So- 
cieties affiliated with AAAS. From all 
reports everything proceeded smoothly. 

I appreciate the generous coopera- 
tion which I received from the officers 
of the AAAS and the societies, from 
the committee chairmen, and from 
members of all committees. I also ap- 
preciate the fine cooperation of the 
Sherman Hotel personnel. 

The publicity committee worked 
hard on their tedious but important task 
of addressing thousands of letters to the 
administrators in the adjacent states. 

The hospitality committee did a fine 
job of manning the tables and answer- 
ing questions. Students from Rosary 
College and Chicago Teachers College 
volunteered for these posts. 

Because of the decision to use the 
facilities and services of the Chicago 
school system for projecting slides, the 
services of the physical facilities com- 
mittee were not used to the fullest pos- 
sible extent. 

The success of the coffee hour com- 
mittee was evident from the large at- 
tendance at that function and the ap- 
parent enjoyment on the part of those 
who attended of this period set aside 
for visiting with friends. 
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Scientific Texts 





The Special Theory 
of Relativity 


By JOSEPH AHARONI. This 
book deals with both tensors and 
spinors in mathematical terms 
and explains their application in 
physical theories which satisfy the 
theory of relativity. $7.20 


Algebraic Curves 


By J. G. SEMPLE and G. T. 
KNEEBONE. This is a systematic 
account, on purely algebraic lines, 
of the basic theory of algebraic 
curves. It covers all the basic 
projective and invariantive theory 
from the theorem of Bezout to 
that of Riemann-Roch and _ in- 
cludes chapters on the Cayley co- 
ordination of curves. $7.20 


Data for Biochemical 
Research 


Edited by R. M. C. DAWSON, 
DAPHNE C. ELLIOTT, W. H. 
ELLIOTT, and K. M. JONES. 
This is a reference book on the 
compounds, reagents, and _ tech- 
niques that are used most fre- 
quently in the laboratory by re- 
search workers in biochemistry. 

$10.10 


Doubt and Certainty 
in Science 


A Biologist’s Reflections 
on the Brain 


By J. Z. Young. How the nerv- 
ous system, especially the brain, 
functions from the point of view 
of the biologist. *tNon-technical, 
instructive, and extremely read- 


able.” 


—Saturday Review. 


Galaxy paperback edition. $1.50 


At all bookstores 





OXFORD UNIVERSITY PRESS 


New York 16 
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Information on educational tours was 
mimeographed by the educational tours 
committee and distributed at the regis- 
tration desks. 

For all these efforts I am deeply 
grateful. The combined activities and 
cooperation ef many people contributed 
to the success of the Chicago meeting. 
MURIEL BEUSCHLEIN, Coordinator 


Academy Conference (X1) 


The Academy Conference held a very 
successful and well attended meeting at 
the Hotel Sherman on 27—28 December. 
The first session was given over to prob- 
lems of the Junior Academies of Sci- 
ence. Elnore Stoldt (Jacksonville, Ill.) 
organized and presided over the pro- 
gram, which featured talks by Harry 
Bennett (Louisiana Academy of Sci- 
ence), M. S. McCay (Tennessee Junior 
Academy Program), and C. Leplie 
Kanatzar (Illinois State Academy of 
Science). 

The president of the conference, A. 
M. Winchester (Stetson University) 
presided over the Monday morning ses- 
sion, which featured reports of repre- 
sentatives of the member academies 
from all over the nation. Interesting dis- 
cussions were also presented on the 
methods of application for and utiliza- 
tion of grants from national organiza- 
tions by John Yarbrough (Meredith Col- 
lege) and Clinton Baker (Southwestern 
at Memphis). Robert C. Miller (Cali- 
fornia Academy of Science) was selected 
as the president elect of the Academy 
Conference, and E. Ruffin Jones (Uni- 
versity of Florida) was re-elected as 
secretary. 

John G. Arnold (Loyola University) 
presided over the Monday afternoon 
session which featured problems of the 
senior academies. Speakers included: 
W. C. Oelke (Grinnell College), Robert 
C. Miller (California Academy), Harold 
Hansen (Minnesota Academy), P. H. 
Yancey (Alabama Academy), and 
Wayne Taylor (Michigan Academy). 


ning was presided over by the retiring 
president John Yarbrough and featured 
the presidential address by A. M. Win- 
chester. His topic was “Tribulations of 
the textbook author.” 

A. M. WINCHESTER, President 


Session on junior academies of sci- 
ence. Beginning with the conference at 
Navy Pier in Chicago 4 years ago, adult 
leaders of junior academies of science 
have pursued possibilities for improving 
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The dinner meeting on Monday eve- | 





[3] MAJOR REASONS WHY 


... Industrial Laboratories 
Specify 


METALAB 


Engineering Excel- 

lence is the heart of 

Metalab leadership 
in laboratory equipment 
and furniture. This is be- 
cause years-ahead think- 
ing, planning and per- 
forming at Metalab is 
based on widest experi- 
ence, backed by facilities 
that are unsurpassed in 
the field. 


Engineering Services 

are part and parcel 

of Metalab philoso- 
phy of doing business. 
Metalab designed, engi- 
neered and installed In- 
dustrial Laboratories save 
time, space, and provide 
maximum efficiency. 





Technical Advances 

in construction, ma- 

terials, and produc- 
tion techniques, assure 
Metalab equipped labora- 
tories unexcelled benefits 
in function and durability, 
as well as initial and long- 
range economy. 


Write for the latest Metalab Catalog covering Equip- 
ment and Furniture for the Industrial Laboratory. 


METALAB Sfegmene Gnpony 


DIVISION OF NORBUTE CORPORATION 
289 Duffy Avenue, Hicksville, L.I., New York 
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New RONALD textbooks... 
HUMAN DEVELOPMENT 


PHYLLIS C. MARTIN 
ELIZABETH LEE VINCENT 
—both Chatham College 


March 15. A totally fresh approach to the 
study of human biology. Geared to stu- 
dent interest, this new textbook p-ovides a 
unique understanding of the structure and 
function of the human body by combining 
an introduction to physiology with back- 
ground material from embryology, anato- 
my, and psychology. Throughout, it clearly 
points up the implications these sciences 
have for the study of man’s development. 

Stressing human anatomy and _physi- 
ology, the book discusses how intelligence, 
attitudes, and feelings are affected by, and 
in turn affect the body. Human behavior 
and development are related to man’s total 
environment; human biology is covered in 
terms of a changing, developing person, 
from conception to death. 275 original 
drawings by William A. Osborn form an 
integral part of the book. 1960. 275 ills.; 
553 pp. $6.50 


The GEOLOGICAL 
EVOLUTION of NORTH 
AMERICA 


THOMAS H. CLARK 
COLIN W. STEARN 
—both McGill University 


March 1. A regional approach to histori- 
cal geology, this new basic textbook covers 
the continent’s evolution in terms of its 
three major structural units: the Appa- 
lachian and Cordilleran geosynclines, the 
stable interior, and the Canadian Shield. 
Throughout, the connection between the 
structural behavior of the geosynclines, 
basins, and shelf areas, and the pattern of 
sediments deposited in them, is stressed. 

The orogenic history of the Canadian 
Shield is treated in the light of concepts 
that have emerged mostly within the past 
decade. The evolution of life in North 
America is discussed in a separate section. 
Important study aids include summaries of 
the plant and animal kingdoms; a wealth 
of fine photographs, maps, and diagrams: 
and annotated bibliographies. 1960. 290 


ills.; 418 pp. $7.50 
PRINCIPLES of 
PALEOBOTANY 
WILLIAM ©. DARRAH 
—Gettysburg College 

Just published-—Second Edition. This 


book presents the conceptual scheme of 
paleobotany through the explanation and 
use of the assumptions and techniques em- 
ployed in the interpretation of the fossil 
record. 

Each chapter includes descriptions of 
significant forms, their geological and 
geographical occurrences, and outlines of 
classifications. Major plant groups with 
fossil representatives are considered in 
chronologic and taxonomic sequence. Each 
taxonomic group is defined, and the basic 
discoveries relating fossil forms to these 
groups are introduced. The relationship 
between living and fossil groups is 
stressed throughout. A Chronica Botanica 
publication. 2nd Ed., 1960. 63 ills., 256 
bp. $6.50 
Publishers of the Chronica Botanica books 


THE RONALD PRESS COMPANY 








15 East 26th St., New York 10 
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the quality of junior academies, so that 
those groups might be of greater service 
to young persons. It seemed fitting at 
the 1959 meeting, therefore, to focus 
attention on what has been accom- 
plished and to point out a few of the 
things that are being done to implement 
the suggested programs. 

For brief review, the recorder for the 
meeting, H. Neil Hardy (Indiana Uni- 
versity Laboratory School), recalled the 
ten proposals developed at the first meet- 
ing and indicated which have been im- 
plemented wholly or in part. It was 
noted that there is still need for more 
high school teachers to assume positions 
of leadership in the academies and for 


more exchange of ideas and informa- 
| tion among groups. 


Representing the host state, Robert 
C. Wallace, chairman of the Illinois 
Junior Academy, was present. As sam- 
ples of activities of one academy, the 
chairman of the meeting presented two 
students, Lynda Hartman and David 
Lloyd, who were selected by the Illinois 
Junior Academy to honorary member- 
ship in the AAAS for this year. She 
also presented Earl O. Ehrhardt (Illinois 
Bell Telephone Company), who de- 
scribed the Businessman’s Advisory 
Committee set up by the Illinois Cham- 
ber of Commerce to aid the Junior 
Academy with advisory and financial 
contributions from industry and _ busi- 
ness. 

The program consisted of three pres- 


| entations, two of which concerned pro- 


grams for state junior academies where 
National Science Foundation aid is 
being used. Harry J. Bennett (Louisiana 


| Junior Academy of Science), described 


the program being followed in Louisi- 
ana, and M. S. McCay (Tennessee 
Junior Academy Program) spoke of 
the methods-used in Tennessee. 

Presenting a contrasting method used 
to encourage participation of young 
persons in science activities, C. Leplie 
Kanatzar (Illinois Academy of Science), 
described his observations of the Young 
Naturalists’ and Young Technicians’ 
Circles, which are the Soviet counter- 
part of American junior academies of 
science. To illustrate his talk, he used 
slides of photographs he made on two 
visits to the U.S.S.R. 

This session was well-attended. Most 
persons present had attended at least one 
of the previous meetings that dealt with 
the junior academies. There was expres- 
sion of the hope that continued effort 
will be made to bring these groups into 
closer contact and to improve their 
services. 

ELNORE STOLDT, Program Chairman 





Encouraging Women To Select and 
To Advance in Scientific Careers (X2) 


The second conference, cosponsored 
by Sigma Delta Epsilon and the Ameri- 
can Council on Women in Science, met 
on Monday afternoon, 28 December. 
Alan T. Waterman, director of the Na- 
tional Science Foundation, the keynote 
speaker, discussed “scientific woman- 
power—a neglected resource.” He said, 
“At a time when the extent and quality 
of our scientific manpower resources 
are of critical importance we are failing 
to exploit the potentialities of women 
for scientific research and the teaching 
of science. . . . As a nation, we cannot 
afford this serious waste of intellectual 
resources. Women’s general lack of in- 
terest in the scientific and technical - 
fields is traceable to (i) prevailing cul- 
tural and social attitudes; (ii) discrimi- 
natory practices which deprive them of 
equal opportunities with men for ad- 
vancement and recognition; and (iii) 
the difficulties of combining a profes- 
sional career with homemaking and 
motherhood.” After questions and dis- 
cussion from the audience, two group 
discussions were held simultaneously. 

Captain Apollonia Adams, chief of 
the Division of Nursing Resources, 
Public Health Service, Department of 
Health, Education, and Welfare, and 
Hazel Bishop, president of H—B Labora- 
tories, spoke to one group about prob- 
lems of the working woman scientist. 
Captain Adams was moderator of the 
group discussion. 

The other group met with Mary 
Louise Robbins, department of bac- 
teriology, George Washington Univer- 
sity School of Medicine, who discussed 
undergraduate and graduate training 
for women in science. Dr. Robbins was 
moderator of the audience discussion. 

The two groups then met together to 
hear summaries of the two discussions. 
Commander Ernestine Thurman, Divi- 
sion: of Special Grants, National Insti- 
tutes of Health, reported the discus- 
sion on problems of the working wom- 
an scientist, and Esther Hand, traveling 
science teacher, Michigan State Uni- 
versity, reported the discussion on un- 
dergraduate and graduate training. 

ETHALINE CorTELyou, Chairman 


Chicago Academy of Sciences (X6) 


A symposium on the physiology of 
reproduction of birds, cosponsored by 
the Chicago Academy of Sciences and 
Section F, was held on 28 and 29 
December. The Monday sessions, which 
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NOW! 
a pulsed 


neutron 


generator 


for less 
than $5,000 


OMNITRON 








shown mounted in use. 





Greatly increases research capabilities of sub-critical assem- 
blies and training reactors. Allows demonstration of fusion 
reactions and neutron counting techniques, makes radio 
isotopes and studies transient behavior of neutrons. Is simply 
constructed, compact, portable. Requires no special installa- 
tion or power facilities. Five different models available. 


Prices start at $4,950. 


CENTRAL SCIENTIFIC CO. 

A Subsidiary of Cenco Instruments Corporation 

1718-M Irving P Park Road * Chicago 13, ag 
® 
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MICROSCOPIC 
SLIDE LABELING 






Fast—convenient and ac- “tissue - high’ thickness 
curate! Simply pull tab They accept pen, pencil 
and label ‘‘pops”’ out. The ball point or t¥pewriter 
pressure - sensitive labels marking. 1000 labels per 


are dispensed one at a carton in %” x 7%” or 
time and are available in %," x 7" plain or pre- 


two sizes; standard and printed 


Write for detailed information and the 
name of your nearest TIME distributor. 
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355 Burlington Ave. e Riverside, Ill. 




















HITACHI ELECTRON MICROSCOPES 


Either the Hitachi HU-11 or the HS-6 Electron Microscope is sure to 
meet your research requirements, as well as budgetary limitations.. Erb & 
Gray offers complete service and maintenance by factory engineers, and a 
full line of replacement parts and accessories for both instruments. 


28, 000 X! 
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Right: The Hitachi HU-11 offers a 
guaranteed 8-10 Angstrom resolution, 
200 to 250,000 X magnification, 
selected area diffraction reflected 
electron diffraction, ‘double con- 
densers and 50, 75, and 100 V 
operation. 


Left: For a guaranteed resolution 
of 20 Angstrom Units or better, 
great simplicity and versatility, the 
permanent magnet model HS-6 will 
satisfy the most exacting user 
Magnification range, 200 X to 





ERB & GRAY SCIENTIFIC, Inc. 


Exclusive Hitachi Distributors for the U. S. 
854 S. Figueroa St., Los Angeles 17, Calif. 


New York Address 
ERB & GRAY SCIENTIFIC, INC. 
501 Fifth Avenue New York 17, New York 
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Now... Moderately priced glove boxes with positive 
gas-tight seals! 




















Manostat introduces Plastic Glove Boxes with true 


one-piece construction, achieved with a chemical 
weld. Despite their moderate price, these boxes are anos a 
designed and constructed with such de-luxe features 
as positive “O” ring seals throughout, for leak-proof 


ne 
performance...and a full 18” diameter side entry, P| tic 
for maximum convenience, The 14-inch thick Rohm as 

& Haas Plexiglas 11-UVA is unaffected by most in- 

organic solutions, mineral and animal oils, low con- 


centrations of alcohol, paraffinic and olefinic hydro- G i ove B OX 
carbons, amines, alkyl monohalides, and esters con- 
taining more than ten carbon atoms. From $950 
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were attended by 50 to 60 people, 
covered the general topics of environ- 
mental control of the reproductive sys- 
tem (Wolfson), the role of the hypo- 
thalamus (Ralph) and the pituitary 
(Nalbandov and Harris) in reproduc- 
tion, the endocrinology of embryos 
(Watterson, Pincus, Meyer), and the 
hormonal responses of the female (van 
Tienhoven) and male (Hilton) reproduc- 
tive tracts and accessories. These ses- 
sions were chaired by McLean and 
Edgren. The Tuesday sessions were less 
well attended, 25 to 35 persons; with 
Beecher and Wolfson in the chair, they 
covered the effects of the sex hormones 
on lipid (Pick and Cook) and calcium 
(McLean) metabolism, a discussion of 
secondary sex characteristics that might 
be hormonally controlled (Beecher), and’ 
sex behavior and the behavioral effects 
of sex hormones (Guhl and Lehrman). 
Although attendance at these sessions 
was rather small, discussion of the excel- 
lent series of papers was animated. 
Beecher and his academy staff are to 
be congratulated for the coffee and 
other refreshments served during the 
breaks and for arranging the informal 
luncheons that allowed continuation of 
discussions. I was particularly pleased 
with the exchange of ideas that resulted 
from gathering ornithologists, natural- 
ists, physiologists, | endocrinologists, 
pharmacologists, and psychologists to- 


gether in the same room. 


RICHARD A. EDGREN, Secretary 
and Program Chairman 


Conference on Scientific 


| Manpower (X8) 


The Conference on Scientific Man- 
power met on 28 December to consider 
the general theme of higher education 
and training in emerging fields of tech- 
nology. Morning and afternoon sessions 
were held, and six papers were presented 
dealing with specialized fields. 

R. D. Maxson (Commonwealth Edi- 
son Company and the Western Society 
of Engineers) served as chairman of the 
morning session. Harold L. Hazen 
(Massachusetts Institute of Technology), 
in discussing engineering education, 
described the trend toward sound gen- 


| eral education with emphasis on science 


and mathematics; greater depth, gen- 
erality, and fundamental relationships in 
advanced science applications; and de- 


| velopment of basic intellectual skills, in- 


cluding rigor of analysis, breadth of 
concept, creativity, and judgment, rather 
than specific engineering practice. John 


3803-05 NORTH FIFTH ST., PHILADELPHIA 40, PENNSYLVANIA | P. Hagen (National Aeronautics and 
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Space Administration) reviewed the 
many fields included in “space sciences” 
and urged that thorough training in 
analysis and understanding of the scien- 
tific method be included in graduate 
science training. Gordon A. Riley (Yale 
University) noted the unusual factors 
associated with training in oceanography 
and advocated greater fellowship sup- 
port for this field. 

S. B. Ingram (Bell Telephone Labo- 
ratories) presided over the afternoon 
session. Charles W. Shilling (Atomic 
Energy Commission) reported on train- 
ing programs supported by his agency 
and on the importance of public atti- 
tudes in developing excellence. W. R. 
Hibbard, Jr., (Metallurgy and Ceramics 
Research Department, General Electric 
Co.) placed emphasis on the field of 
metallurgy requirements for quality 
rather than quantity of trained man- 
power. Richard D. Greckler (Aerojet- 
General Corp.), discussing training for 
work on chemical fuels, urged “teaching 
the meaning of the fundamental laws of 
nature.” 

The conference was again sponsored 
by the Engineering Manpower Commis- 
sion, the Scientific Manpower Commis- 
sion, the National Research Council, the 
National Science Foundation, and 
AAAS Section M-Engineering. Papers 
delivered at the conference will again 
be published by the NSF. Copies should 
be available by March. 

THOMAS J. MILLS, Program Chairman 


Sigma Delta Epsilon (X16) 


The grand chapter and dinner meet- 
ing of Sigma Delta Epsilon was held in 
the Walnut Room of the Morrison Hotel 
on 29 December. Approximately 60 at- 
tended the luncheon for all women in 
science on 30 December. Delaphine 
Wyckoff (Wellesley College) spoke on 
“Science in education and education in 
science.” She emphasized the impor- 
tance of scientific training for both 





Roland Gohlke, Dow Chemical Company engineer, using Bendix Mass Spectrometer 
to identify compounds emerging from a gas chromatograph. 


NOW BENDIX* TIME-OF-FLIGHT MASS 
SPECTROMETER RECORDS MASS SPECTRA 


The ability to record either mass 
spectra or mass ratios further widens 
the versatility of the Bendix Mass 
Spectrometer. The speed and ease of 
using this new Analog Output System 
areillustrated by the following example: 

During a recent routine analysis 
performed at our Research Labora- 
tories Division, one hundred mass 
spectra were recorded on a direct 
writing recorder in less than two 
hours. These were the mass spectra 


APPLICATIONS 


@ Chromatograph output identifica- 
tion. 


@ Molecular beam analysis, includ- 
ing solids’ analysis and high 
temperature research. 


@ Fast reaction studies such as 
rocket exhaust analysis. 


of the eluted components of a mixture 
being separated by a gas chromato- 
graph and fed continuously into the 
Bendix Spectrometer for identification. 

For complete details contact the 
Cincinnati Division, Dept. D2-19, 
3130 Wasson Road, Cincinnati 8, 
Ohio. Fxport Sales: Bendix Inter- 
national Division, 205 E.42ndSt.,New 
York 17, N. Y. Canada: Computing 
Devices of Canada, Ltd., Box 508, 


Ottawa 4, Ontario. *TRADEMARK 





See the Bendix 
Mass Spectrometer 
at Pittsburgh 


Conference on 


ANALYTICAL CHEMISTRY 
@ VARIOUS OUTPUTS—Oscillo- and 


scope used alone or in combina- APPLIED SPECTROSCOPY 


tion with ion pulse counting or 
recording outputs. 


girls and boys in the lower grades nee eee 
through college for a better understand- 
ing of science in this space age. 

Two chapters were established in 
1959—Tau, with members in southern 


@ Analysis of ions created outside 
the mass spectrometer. Oscillogram of xenon spectrum. 
@ Negative ion studies. 


@ Simple, rapid analysis. 


FEATURES 
@ RUGGED—The Dow Chemical 


California and western Arizona, and 
Upsilon, at Indiana University. The 
organization has 20 chapters. 

Mary Lou Pritchard (Lincoln, Neb.) 
has been appointed editor of the News- 
letter. Betty McLaughlin, (Washington, 
D.C.) was elected permanent secretary. 

The fraternity recommended that one 
or more grants-in-aid be awarded an- 
nually for research especially for older 
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Company experienced only % of 
one percent downtime for mainte- 
nance during the first six months 
of operation. 


e@ FAST—10,000 mass spectra per 


second. 


@ HIGH RESOLUTION—Useable 
di + lution b 
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WIDE MASS RANGE— Each 
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women who need funds to complete 
a special project. When funds are avail- 
able, a larger grant will be made. 

A national honorary membership (the 
highest award in Sigma Delta Epsilon) 
was awarded to Louise A. Boyd, ex- 
plorer and author, of San Rafael, Calif. 
She is known for her exploratory and 
scientific work in the arctic polar region, 
Greenland, Spitzbergen, and Franz 
Joseph Land. In addition to polar re- 
search, her interests include geography, 
geology, botany, and photogrammetry. 

EsTHER S. ANDERSON, President 


Meetings 
Forthcoming Events 


March 


18-19. American Laryngological Assoc., 
Miami Beach, Fla. (L. Richards, Massa- 


chusetts Institute of Technology, Cam- 
bridge. ) 
20-23. American Assoc. of Dental 


Schools, Chicago, Ill. (R. Sullen, 840 N. 
Lake Shore Drive, Chicago 11.) 

20-26. American Cong. on Surveying 
and Mapping, Washington, D.C. (C. E. 











BOTH POTASSIUM & SODIUM DETERMINATIONS 
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PHYSICIANS & HOSPITALS SUPPLY CO., 
Minneapolis 

SCHAAR & COMPANY, Chicago, 
Indianapolis, Silver Spring, Md., 
Detroit, Olean, N.Y., Augusta, Ga. 

SCIENTIFIC SUPPLIES CO., Seattle, 
Portland, Ore., Spokane 

SOUTHWESTERN SURGICAL SUPPLY CO., 
Albuquerque, El Paso, Phoenix 

WILL CORPORATION, Rochester, 
Baltimore, Buffalo, New York, 
Atlanta, South Charleston, W. Va. 


sira® Baird -Atomic, Inc. 
pemia 393 UNIVERSITY RD., 
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Palmer, American Soc. of Photogram- 
metry, 1515 Massachusetts Ave., NW, 
Washington 5.) 

20-26. American Soc. of Photogram- 
metry, Washington, D.C. (C. E. Palmer, 


ASP, 1515 Massachusetts Ave., NW, 
Washington 5.) 
21-24. American Acad. of General 


Practice, 12th annual, Philadelphia, Pa. 
(AAGP, Volker Blvd. at Brookside, Kan- 
sas City 12, Mo.) 

21-24. Institute of Radio Engineers, 
natl. conv., New York, N.Y. (L. G. Cum- 
ming, IRE, 1 E. 79 St., New York 21.) 

22-24. High-Polymer Physics, 20th, De- 
troit, Mich. (T. L. Smith, American Phys- 
ical Soc., Stanford Research Inst., Menlo 
Park, Calif.) 

23-25. National Council on Alcoholism. 
annual, New York, N.Y. (M. Ross, Amer- 
ican Psychiatric Assoc., 1700 18 St., NW. 
Washington 9.) 

23-25. Optical Spectrometric Measure- 
ments of High Temperatures, symp.. Chi- 
cago, Ill. (F. Brech, Laboratories for Ap- 
plied Science, Univ. of Chicago, 6220 S. 
Drexel Ave., Chicago 37.) 

24-25. Human Factors in Electronics, 
Ist annual symp. (IRE), New York, N.Y. 
(J. E. Karlin, Bell Telephone Laboratories, 
Murray Hill, NJ.) 

24-26. American Assoc. for the History 
of Medicine, Charleston, S.C. (J. B. Blake, 
c/o Smithsonian Institution, Washington 
25.) 

24-26. Aviation Education, 4th natl. 
conf., Denver, Colo. (W. Kinkley, Super- 
intendent of Schools, Aurora, Colo.) 

26-27. American Psychosomatic Soc., 
17th annual, Montreal, Canada. (E. D. 
Wittkower, APS 265 Nassau Rd., Roose- 
velt, N.Y.) 

28-31. Exploitation of Natural Animal 
Populations, symp., Durham, England. 
(E. D. Le Cren, British Ecological Soc., 
The Ferry House, Ambleside, Westmor- 
land, England.) 

29-31. American Power Conf., 22nd 
annual, Chicago, Ill. (R. A. Budenholzer. 
Mechanical Engineering Dept., Illinois 
Inst. of Technology, 3300 Federal St., 
Chicago 16.) 

29-2. National Science Teachers Assoc., 
8th annual conv., Kansas City, Mo. (Miss 
M. R. Broom, NSTA, National Education 
Assoc., 1201 16 St.,. NW. Washington 4.) 

30-31. Adrenergic Mechanisms, Ciba 
Foundation symp. (by invitation only), 
London, England. (G. E. W. Wolsten- 
holme, Ciba Foundation, 41 Portland PI., 
London, W.1, England.) 

31-1. Continuous Culture of Micro- 
organisms, symp., London, England. (R. 
Elsworth, c/o Ministry of Supply, Micro- 
biological Research Establishment, Por- 
ton, Salisbury, Wilts., England.) 

31-2. American Gastroenterological 
Assoc., New Orleans, La. (W. Volwiler, 
Dept. of Medicine, Univ. of Washington, 
Seattle.) 


April 


1-3. American Soc. of Internal Medi- 
cine, San Francisco, Calif. (R. L. Richards, 
350 Post St., San Francisco 8.) 

J-3. American Soc. for the Study of 
Sterility, Cincinnati, Ohio (H. H. Thomas, 
920 S. 19 St., Birmingham 5, Ala.) 
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Here’s your guide to scintillation 
grade fluors and plastic scintillators 


For ten years Pilot Chemicals has been producing high quality 
fluors and plastic scintillators. 

Pilot fluors are the purest available, with maximum light output 
and high melting point. Pilot plastic scintillators feature highest 






Plastic 
Lobortory Ware 


The new 32-page 1960 Catalog 
contains hundreds* of items 
in various plastics 


Write for NEW 








Bel-Art ~— 


*For instance on page 24 you 
will find this new 


Polyethylene 
Mercury Collector 


which picks up spilled mercury 





light output and shortest decay time. 


We'd like to send you our Bulletin 591-S, listing our complete \ deat 


Available thru 
line of fluors and describing our plastic scintillators. (Only Pilot ( Ny 


your supply house 





makes both!) What’s more, we'll gladly send you a sample of \ hel \ 


.PPO, PBD, or POPOP on request for your own test purposes. 
‘art \ N BEL-ART PRODUCTS, 


Just write 
PEQUANNOCK, N. J. OXbow 4-0500 


DODO€) CHEMICALS, INC.,36 Pleasant St., Watertown 72, Mass. 


Ceavevest™ 

















FOR THE RAPID, EFFICIENT PREPARATION OF TISSUE HOMOGENATES 
TRI-R 


Teflon 











¢ Interchangeable Teflon Pestles 
¢ Precision Bore Pyrex Glass Tubes 
¢ Notched for Quick Change Chuck 
¢ Complete Apparatus Available 


Homogenization is accomplished by shearing action as 
the tube is pushed up and pulled down the revolving 
pestle. Teflon reduces wear between pestle and tube and 
contamination from glass particles. Pestles and tubes 
can be autoclaved and are completely interchangeable. 


TRI-R INSTRUMENTS 


DEVELOPERS OF ELECTRONIC AND MECHANICAL INSTRUMENTS FOR SCIENTIFIC RESEARCH 


144-13 Jamaica Avenue, Jamaica 35, N. Y. 





Write to Dept. $26 


for new bulletin. 














19 FEBRUARY 1960 555 








md 0 O) od ted — 


Safety Pipette Fillet 


® Time Tested © No moving parts 
© Simple to operate 

The new PROPIPETTE eliminates the dan- 
gerous practice of using the mouth to draw 
liquids into pipettes. It is simple to use 
and the operator soon becomes proficient 
so that liquids can be delivered quickly, 
precisely and safely, Measurement pre- 
cision is extremely Nigh (0.01¢cc). The in- 
strument has three agate-ball valves which 
operate independently and the entire pro- 
cedure can be done with only one hand. 


PRICE $6.90 each . . . comes in black, 
red, green and blue, sent on approval. 


all laboratory pipettes can be used with 
the PROPIPETTE—Safety Pipette Filler. ' 


Write for additional information 
INSTRUMENTATION ASSOCIATES 
Distributors of Laboratory 
and Scientific Specialties 


17 West 6Oth Street New York 23, N.¥. 





NEW ADVANCE IN 
BLOOD PRESSURE 
MEASUREMENT 


CONTINUOUS 
SYSTOLIC 
MONITOR 


® Accurate continuous measurement 
of blood pressure 
@ No arterial puncture — adult, 
pediatric and animal applica- 
tion 
©@ Measures response to emotional 
and external stimuli 
@ Manometer pressure gauge plus 
connection for auxiliary recorder 
Now in use in pret oneleny labora- 
tories, psychological and pediatric re- 
search, operating and recovery rooms. 
Write for Brochure CSM-5_ or 


Demonstration. Representatives 
throughout U.S. and Canada. 


BIOPHYSICAL 


@ ELECTRONICS 
NEW 4 EPA 
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1-4. Bahamas Medical Conf., Nassau. 
(B. L. Frank, P.O. Box 4037, Fort Lauder- 
dale, Fla.) 

2. Paleontological Research Institution, 
Ithaca, N.Y. (Miss R. S. Harris, 126 
Kelvin Pl., Ithaca.) 

2-6. American College of Obstetrics 
and Gynecologists, Cincinnati, Ohio. (D. F. 
Richardson, 79 W. Monroe St., Chicago 3.) 

3-6. American Surgical Assoc., White 
Sulphur Springs, W.Va. (W. A. Altemeier, 


Cincinnati General Hospital, Cincinnati, 
Ohio.) 
3-7. International Anesthesia Research 


Soc., Washington, D.C. (A. W. Friend, 
E. 107 St. and Park Lane, Cleveland 6, 
Ohio.) 

3-8. Nuclear Cong., New York, N.Y. 
(P. Lange, Engineers Joint Council, 29 W. 
39 St., New York.) 

4-5. Solar Energy, symp., Gainesville, 
Fla. (J. C. Reed, Mechanical Engineering 
Dept., Univ. of Florida, Gainesville.) 

4-6. American Inst. of Electrical Engi- 


neers, Houston, Tex. (N. S. Hibsham, 
AIEE, 145 N. High St., Columbus 15, 
Ohio. ) 


4-6. American Inst. of Mining, Metal- 
lurgical and Petroleum Engineers (43rd 
Natl. Open Hearth Steel Conf. and Blast 
Furnace, Coke Oven and Raw Materials 
Conf.), Chicago, Ill. (E. O. Kirkendall, 
AIME, 29 W. 39 St., New York 18.) 

4-6. American Oil Chemists’ Soc., Dal- 
las, Tex. (Mrs. L. R. Hawkins, AOCS, 35 
E. Wacker Drive, Chicago 1, Ill.) 

4-6. Chemical and Petroleum Instru- 
mentation Symp., 3rd _ natl., Rochester, 
N.Y. (Director, Technical & Educational 
Services, ISA, 313 Sixth Ave., Pittsburgh 
22, Pa.) 

4-7. Atomic Exposition, New York, 
N.Y. (Atomic Exposition, 117 S. 17 St., 
Philadelphia, Pa.) 

4-8. American College of Physicians, 
annual, San Francisco, Calif. (M. Ross, 
American Psychiatric Assoc., 1700 18 St., 
Washington 9.) 

4-8. American Meteorological Soc., 3rd 
applied meteorology conf., Santa Barbara, 
Calif. (H. G. Houghton, AMS, Dept. of 
Meteorology, Massachusetts Inst. of Tech- 
nology, Cambridge 39.) 

4-8. American Soc. of Mechanical Engi- 
neers, New York, N.Y. (D. B. MacDou- 
gall, ASME, 29 W. 39 St., New York.) 

4-9. American College of Physicians, 
San Francisco, Calif. (E. R. Loveland: 
4200 Pine St., Philadelphia 4.) 

5-7. Instrument Soc. of America (Natl. 
Chemical and Petroleum Symp.), Roches- 
ter, N.Y. (H. S. Kindler, ISA, 313 Sixth 
Ave., Pittsburgh 22, Pa.) 

5-7. Naval Structural Mechanics, 2nd 
symp., Providence, R.I. (E. H. Lee, Brown 
Univ., Providence. ) 

5-14. American Chemical Soc., natl., 
Cleveland, Ohio. (A. T. Winstead, ACS, 
1155 16 St., NW, Washington 6.) 

6-8. Biochemistry and Pharmacology of 
Compounds Derived from Marine Organ- 
isms, symp., New York, N.Y. (R. F. 
Nigrelli, Dept. of Marine Biochemistry 
and Ecology, New York Aquarium, Sea- 
side Park, Eighth St. and Surf Ave., Brook- 
lyn 24, N.Y.) 

6—8. Hyper-Environments—Space Fron- 
tier (Inst. of Environmental Scientists), 
Los Angeles, Calif. (M. S. Christensen, 





IES, 6251 Marita St., Long Beach 15, 
Calif. ) 

6-8. Radiofrequency Spectroscopy 
Group, Nottingham, England. (J. E£, 
Ingram, RSG, c/o Dept. of Electronics, 
Telecommunications and Radio Engineer. 
ing, Univ. of Southampton, England.) 

6—8. Structural Design of Space Vehicles, 
conf., Santa Barbara, Calif. (A. F. Dea- 
ham, 925 Book Bldg., Detroit 26, Mich.) 

6-9. Mineral Processing, intern. cong,, 
London, England. (B. W. Kerrigan, Institu- 
tion of Mining and Metallurgy, 44 Port- 
land Pl., London, W.1, England.) 


7-8 Cathode Protection, European 
symp., Frankfort am Main, Germany, 
(Secrétariat du Symposium, Deutsche 


Gesellschaft fur Metallkunde, Alteburger- 
strasse 402, Koln-Marienburg, Germany.) 

7-9. American Assoc. of Railway Sur- 
geons, Chicago, Ill. (C. C. Guy, 5800 
Stoney Island Ave., Chicago 37.) 

7-9. Association of Surgeons of Great 
Britain and Ireland, Birmingham, Eng- 
land. (F. A. R. Stammers, 47 Lincolns Inn 
Fields, London, W.C.2, England.) 

7-9. Optical Soc. of America, Washing- 
ton, D.C. (K. S. Gibson, OSA, Natl. 
Bureau of Standards, Washington 25.) 

8-9. American Assoc. of University 
Professors, Detroit, Mich. (P. R. David, 
Univ. of Oklahoma, Norman. ) 

8-9. New Mexico Acad. of Science, So- 
corro. (K. G. Melgaard, P.O. Box 546, 
University Park, N.M.) 

8-9. Southern Soc. for Philosophy and 
Psychology, Biloxi, Miss. (E. Henderson, 
Florida State Univ. Tallahassee.) 

8-11. American Dermatological Assoc., 
Boca Raton, Fla. (W. M. Sams, 308 
Ingraham Bldg., Miami 32, Fla.) 

9-10. Histochemical Soc., 11th annual, 
New York, N.Y. (H. W. Deane, Albert 
Einstein College of Medicine, Bronx 61, 
N.Y.) 

10-11. American Soc. for Artificial In- 
ternal Organs, Chicago, Ill. (C. K. Kirby, 
ASFAIO, 3400 Spruce St., Philadelphia 
4, Pa.) 

11-13. American College of Surgeons, 
Minneapolis. Minn. (H. P. Saunders, 40 
E. Erie St., Chicago 11, Ill.) 

11-13. Forest Tree Growth, intern. conf., 
Tucson, Ariz. (Forest Tree Growth Conf., 
Laboratory of Tree-Ring Research, Univ. 
of Arizona, Tucson.) 

11-14. American College Personnel 
Assoc., Philadelphia, Pa. (M. D. Hardee, 
Florida State Univ., Tallahassee. ) F 

11-14. American Meteorological Soc., 
8th weather radar conf., San Francisco, 
Calif. (H. G. Houghton, AMS, Dept. of 
Meteorology, Massachusetts Inst. of Tech- 
nology, Cambridge 39.) 

11-15. American Assoc. of Immunolo- 
gists, Chicago, Ill. (C. Howe, Columbia 
Univ., College of Physicians and Surgeons, 
New York 22.) 

11-15. American Inst. of Nutrition, 
Chicago, Ill. (G. M. Briggs, Div. of Gen- 
eral Medical Sciences, National Institutes 
of Health, Bethesda, Md.) 

11-15. American Physiological Soc. 
Chicago, Ill. (R. G. Daggs, 9650 Wisconsin 
Ave., NW, Washington 14.) 

11-15. American Soc. for Experimental 


Pathology, Chicago, Ill. (F. J. A. 
McManus, Univ. of Alabama Medical 
Center, Birmingham. ) 
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11-15. American Soc. for Pharmacology 
and Experimental Therapeutics, Chicago, 
Ill. (K. H. Beyer, Merck Sharp & Dohme 
Research Laboratories, West Point, Pa.) 

11-15. Federation of American Socs. for 
Experimental Biology, Chicago, Ill. (M. O. 
Lee, 9650 Wisconsin Ave., NW, Washing- 
ton 14.) 

11-16. American Assoc. of Anatomists, 
New York, N.Y. (L. B. Flexner, Dept. of 
Anatomy, School of Medicine, Univ. of 
Pennsylvania, Philadelphia 4.) 

11-16. American Soc. of Biological 
Chemists, Chicago, Ill. (F. W. Putnam, 
Dept. of Biochemistry, Univ. of Florida, 
Gainesville. ) 

11-16. Anatomical Congress, 7th intern., 
New York, N.Y. (D. W. Fawcett, Dept. of 
Anatomy, Harvard Medical School, Boston 
15, Mass.) 

11-16. Congress of Anatomy, 7th 
intern., New York, N.Y. (J. C. Hinsey, 
New York Hospital, Cornell Medical 
Center, 525 E. 68 St., New York 21.) 

11-16. International Anatomical Cong., 
New York, N.Y. (D. W. Fawcett, Dept. of 
Anatomy, Cornell Univ. Medical College, 
1300 York Ave., New York 21.) 

13-15. American Public Health Assoc. 
(Southern Branch), Memphis, Tenn. (L. M. 
Groves. Shelby County Health Dept., 
Memphis. ) 

14-16. Pennsylvania Acad. of Science, 
Williamsport. (K. B. Hoover, Messiah 
College, Grantham, Pa.) 

15-16 Eastern Psychological Assoc., 
Atlantic City, N.J. (C. H. Rush, Standard 
Oil Co. (N.J.), Rockefeller Plaza, New 
York, N.Y.) 

18-19. Radioactivity in Man, Measure- 
ments and Effects of Internal Gamma Ray 
Emitting Radiosotopes, AAAS _ symp., 
Nashville, Tenn. (G. R. Meneely, School 
of Medicine, Vanderbilt Univ., Nashville 
5.) 

18-21. American Astronomical Soc., 
Pittsburgh, Pa. (J. A. Hynek, Smithsonian 
Astrophysical Observatory, 60 Garden St., 
Cambridge 38, Mass.) 


18-22. Association of American Geog- | 


raphers, Dallas, Tex. (A. C. Gerlach, 
Map Div., Library of Congress, Washing- 
ton 25.) 

18-22. European Soc. of Ophthalmology, 
Ist cong., Athens, Greece. (P. Velissar- 
opoulis, c/o Ophthalmology Clinic, Faculty 
of Medicine, 26, rue de_ l'Université, 
Athens, Greece. ) 

19-21. Active Networks and Feedback 
Systems, 10th intern. symp., New York, 
N.Y. (H. J. Carlin, Microwave Research 
Inst., Polytechnic Inst. of Brooklyn, 55 
Johnson St., Brooklyn 1, N.Y.) 

19-21. American Soc. of Lubrication 
Engineers, annual, Cincinnati, Ohio. (C. L. 
Willey, ASLE, 84 E. Randolph St., Chi- 
cago, III.) 

19-22. Metallurgy of Plutonium—ses- 
sion on nuclear fuels, intern. symp., Greno- 
ble, France. (Société Francaise de Métal- 
lurgie, 25, rue de Clichy, Paris, France.) 

20-22. Biological Waste Treatment, 3rd 
conf.. New York, N.Y. (W. W. Ecken- 
felder, Dept. of Civil Engineering, Man- 
hattan College, New York 71.) 

20-22. Manned Space Stations, Inst. of 
the Aeronautical Sciences symp., Los 
Angeles, Calif. (E. Levin, Rand Corp., 
1700 Main St., Santa Monica, Calif.) 
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VICTOREEN CeCell 


provides 50,000 r/hr for $2500 


CEC &= COR FOR FAN 


\ 





ONE SOURCE 


for all your tissue 
culture apparatus 





KONTES—manufactures high quality tis- 
sue culture products—designed to meet the 
requirements of leading tissue culture 
workers. Tissue Grinders, pipettes, spe- 
cial apparatus and a complete line of flasks 
—among them: 








) KONTES T-SERIES FLASKS 

Dam in neck prevents fluid overflow. 
Pointed end permits fluid removal with 
minimal cell loss. Available in 4 sizes. 











ef 


2. KONTES INVERTED NECK 
T-SERIES FLASKS 

Similar to regular Kontes T-Series 

Flasks, except for inverted neck and 

flat end. Entire floor area can be 

probed and scraped. 4 sizes. 








SS 


3. KONTES CARREL FLASKS* 
High quality windows permit optical 
observation with minimum distortion. 








Vaamy 
4. KONTES LEIGHTON TUBE 


Cylindrical wall above closed end flat- 





tened to form a rectangular plane 
surface 34 mm. long and 13 mm. wide. 
This permits preparation of a sponge 


matrix culture and a 22 x mm. 
ee ° ae. : 
flying cover-slip’’ culture simulta- 
neously in the same tube. 


*Carrel Flask with optically ground and polished 


windows also available. 








WRITE FOR NEW, FREE BULLE. 
TIN TC-3 describing all Kontes Tissue 
Culture Apparatus. 


KONTES 
GLASS 
COMPANY 


Vineland, New Jersey 
First Choice For Quality Technical Glassware 


Midwest Distributor: Research Apparatus, Inc., Wauconda, Ill, 
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New Products 


The information reported here is obtained from 
manufacturers and from other sources considered 
to be reliable. Neither Science nor the writer as- 
sumes responsibility for the accuracy of the in- 
formation. A coupon for use in making inquiries 
concerning the items listed is included in the post 
card insert. 


™ PLASMA GENERATOR supplies a con- 
tinuous flow of air at temperatures up 
to 18,000°F with pressures characteris- 
tic of the hypersonic re-entry of ballistic 
missiles. Gases are heated in passing 
through a 20 to 1000 kw arc. (Avco 
Research and Advanced Development 
Division, Dept. Sci320, 201 Lowell St., 
Wilmington, Del.) 


@ FUNCTION GENERATOR operates essen- 
tially as an adjustable nonlinear poten- 
tiometer and will produce any mathe- 
matical or empirical curve with 34-chord 
accuracy. Curves may be generated 
singly with ten shaft turns or as con- 


tinuous repetitive functions with unidi- 


rectional shaft rotation. Adjustments 


| can be made while the instrument is 





operating. Each voltage level is selec- 
table to within +0.5 percent of desired 
value. (Perkin-Elmer Corp., Dept. Sci- 
346, Norwalk, Conn.) 


™ X-RAY MOTION-PICTURE CAMERA Op- 
erates as auxiliary equipment to the 
X-ray generator by photographing the 
output of an image amplifier tube that 
in turn intensifies the output of an x- 
ray excited phosphor. The camera is 
equipped with an f/0.95 lens of 25-mm 
focal length. Exposure of the patient 
is minimized by a device that limits 
X-ray exposure to periods of frame 
sequence. Four frame rates from 7.5 
to 60 per second are provided. (Photo- 
mechanisms, Inc., Dept. Sci353, 6 West 
18 St., Huntington Station, L.I., N.Y.) 


™ VARIABLE DELAY LINES consist of a 
continuously variable delay line that 
can achieve a smallest incremental de- 
lay less than 0.08 mysec, and a step- 
variable delay line serving as coarse 
control with total delay up to 32 ysec. 
Rise time is less than 7 percent of the 
time delay. Output impedance of the 
32 psec total delay model is 1300 ohm. 


(Ad-Yu Electronics Lab Inc., Dept. 
Sci359, 249 Terhune Ave., Passaic, 
N.J.) 


™ LIQUID SENSOR is designed to detect 
the presence or absence of liquid at a 
probe sensing point. In operation, a light 
beam originating within the probe as- 
sembly travels through the probe and 
into the liquid. In the absence of liquid, 
the probe tip internally reflects the light 
beam, causing a relay to be energized. 
In the presence of liquid the light beam 
is diffused into the liquid. (Pioneer-Cen- 
tral Div., Bendix Aviation Corp., Dept. 
Sci368, Davenport, Iowa.) 





™ AUDIOMETER with record playback — 


and desk speaker permits the operator 
to make 13 major pure tone and speech 
tests. The audiometer includes a Wien 
bridge oscillator with a tone interrupter 
with 0.1-sec rise and decay time with- 
out click. Frequency range is 125 to 
8000 cy/sec. A masking control is cali- 
brated in effective masking at 1000 
cy/sec. Various accessories are avail- 
able. (Zenith Radio Corp., Dept. Sci- 
364, 6001 W. Dickens Ave., Chicago 
39, Ill.) 


™ GLASS-CERAMIC FRIT can be used to 
seal aluminosilicate glasses to them- 
selves, to molybdenum, or to tungsten, 
and to seal molybdenum and tungsten 
to themselves. Sealing and service tem- 
perature is 750°C. It can be used also 
with other materials, with expansion 
coefficients in the range 40 to 50 Xx 10”, 
that can withstand the sealing tempera- 
ture. (Corning Glass Works, Dept. Sci- 
366, Corning, N.Y.) 


™ SYRINGE is gas-tight for use with cor- 
rosive liquids. The syringe incorporates 
a stainless-steel plunger, coated with 
Kel-F, and a Teflon gasket. Plunger 
movement is said to be stiff but smooth. 
Leak-proof range is 20 mm-Hg to 3 
atm. Calibration of scales is said to be 
accurate to +1 percent or better. 
(Hamilton Co., Inc., Dept. Sci367, Box 
307, Whittier, Calif.) 


™ VIBRATION METER is a battery-pow- 
ered, transistorized unit that reads di- 
rectly displacement, velocity, and ac- 
celeration of vibration. The instrument 
accepts simultaneously outputs of three 
velocity pickups and three crystal ac- 
celerometers, one output at a time being 
selected as desired. Acceleration is 
measured to 1000 grav, velocity from 
0.01 to 100 in./sec, and displacement 
from 0.001 to 10 in., all with +5 per- 
cent accuracy. Plug-in filters may be 
switched in to remove low-frequency 
components. (Southwestern Industrial 
Electronics Co., Dept. Sci360, 10201 
Westheimer Rd., Houston 19, Tex.) 


™@ PRESSURE SWITCHES are designed for 
single pole, single throw switching of 
electrical circuits in response to pressure 
changes in fluids. Switch mechanism is 
isolated from the pressure medium. 
Ranges available are 1 to 500 1b/in.* 
gage. Electrical rating is 100 ma induc- 
tive, 200 ma resistive. (Bourns Inc., 
Dept. Sci374, P.O. Box 2112, Riverside, 
Calif.) 


™ PLOTTING BOARD is available in two 
models designed to plot one d-c analog 
signal, or two signals simultaneously, on 
a 30- by 30-in. surface. The completely 
transistorized instrument consists of a 
plotting assembly and control panel with 
the plotting surface in any position de- 
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MEASURE MOLECULAR WEIGHT | | (RE 
AND PARTICLE SIZE ~~ "ae RECORDER 




















IMMEDIATELY VISIBLE TRACES WITHOUT PROCESSING 


| NEW \BRICE- PHOENIX UNIVERSAL Available with 6 or 12 galvanometers and a variety of 
1 LIGHT SCATTERING PHOTOMETER paper speeds. Truce velocities to 10,000 in./sec., fre- 


quency ranges to 3,000 c.p.s. Indispensable for static 


























: and dynamic analysis of strains, vibrations, pressures, 

Measu res: etc. Daylight loading, records can be stored permanently. 
a F Absolute Turbidity Superb quality, unmatched performance, moderate cost. 
- ° WRITE FOR FREE INFORMATION 
: 2. Dissymmetry 
. | This instrument is listed in U.S. Government MULTI-CHANNEL OSCILLOGRAPHS © POLYGRAPHS, ALL KINDS 
3 : specifications for the evaluation of certain clinical KYMOGRAPHS AND ACCESSORIES © DC SERVO-GRAPHIC-RECORDER 
ye _materials. CHOPPER AMPLIFIERS @ STIMULATORS © STEREOTAXIC UNITS 
r. MICRO-MANIPULATORS 
x PHOENIX PRECISION INSTRUMENT COMPANY 

3805 N. 5th St. Philadelphia 40, Pa. | | 424 NORTH HOMAN AVENUE, CHICAGO 24, ILLINOIS 

4 ~ — 
i- 
eo 
it | Grow Aerobic and Anaerobic Cultures in the 
re | 
c- ® 
>| GYROTORY 
is 
n 








"! INCUBATOR 
SHAKER 


Model G25 is a controlled temperature incuba- 
: tor with continuous shaking action. Agitation 
speed is continuously variable from 140 to 


i 400 rpm. A heavy-duty motor drives the triple- 
* eccentric-shaft stabilizer assembly which dis- 
2 tributes positive, rotary motion to every flask on 
2. the 18”x30” platform. This rugged apparatus 


provides cool, quiet, and smooth-running 
., operation with heavy workloads. Circulating 
heated air, the fully insulated unit maintains 
constant temperature; from ambient to 60°C., 


Overall Dimensions: 25” long 
x 41” wide x 29%” deep. 





be +'% °C. It is adaptable for tubes, bottles, and UNCONDITIONAL 1 YEAR WARRANTY 

: other glassware, and is thoroughly reliable un- 

| der continuous, day and night operation. Alter- WRITE FOR Pp} 

’ 

x nate speed ranges, and connections for gassing ¢AaATALOG EN seohem cer bod wn. 





h are also available. G25-219S 


i 
Ki 
Qo | 


P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 
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*® 
LANCO LOZENGES 

The Molded-in-Teflon 
Magnetic Stirring Bars with 


NO SEAMS, JOINTS, OR PLUGS 


Sueetend not to corrode or contaminate solutions 
*@Trade- Mark Registered—Patent Pending 















Lanco LOZENGES® resist practically 
all chemicals (except molten alkali metals) 
resist adhesion, have zero moisture ab- 
sorption and withstand temperatures to 
500° F. Powerful Alnico V perecere- 
magnetic bars. Every Lanco ~~ 
LOZENGE® is tested with « 
high frequency spark to as- | 
sure you perfect quality. 

Used for stirring in closed + 
systems and in small capa- | 
city vessels. 

Lanco Magnetic Stirrers 
are available with built-in 
support rod clamp and rheo- 
stat. Write for Bulletin 2C58 
for complete stirrer infor- | 
mation. Order Direct Today! 

No. $384-03 Teflon-Covered Stirring Bars 





Length Each Lots of 12* ea. 
Small A" $2.50 $2.25 
Medium 1%’ 2.75 2.47 
Large ~ 3 2.70 


00 
*May be Assorted 


ARTHUR S. LaPINE and COMPANY 
6001 S. KNOX AVE. * CHICAGO 29, ILLINOIS 
LABORATORY SUPPLIES, EQUIPMENT, REAGENT & INDUSTRIAL CHEMICALS 

















MAKE ACCURATE MELTING POINT 
DETERMINATIONS QUICKLY, EASILY 


Three standard 3”-long capillary melting 
point tubes can be inserted in the small 
U-shaped “Pyrex” brand glass vessel. It re- 
quires only 40 ml of silicone oil heating 
medium. Temperature response to heating volt- 
age regulation is practically instantaneous. 
Rapid heating and rapid circulation of the 
heating medium by the stirrer provides prompt 
temperature equilibration. 

Cooling takes place more rapidly than with 
other types of apparatus — with or without 
compressed air. Cooling from 300 to 100° C 
takes 10 minutes, to 60° C 8 minutes more, 
without compressed air. The corresponding 
times with compressed air are 4 minutes and 
14 minutes. 

For operation from 115 volts, 50/60 cycles 


No. $232-21 Melting Point Determination 
Apparatus, each.... $290.00 
ARTHUR S. LaPINE and COMPANY 
6001 South Knox Avenue, Chicago 29, Illinois 
LABORATORY SUPPLIES AND REAGENTS 
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sired, from horizontal to vertical. Maxi- 
mum plotting sensitivity is 20 in./volt 
and plotting speed is 30 in./sec with 
maximum acceleration 250 in./sec* on 
the x-axis and 1000 in./sec’ on the y- 
axis. Input impedance is 1 megohm or 
greater on all sensitivity settings. Dy- 
namic accuracy and linearity are said to 
be +0.05 percent of full scale at speeds 
up to 10 in./sec. Larger plotting sur- 
faces can be furnished in multiples of 
the standard 30 by 30 in. (Computer 
Systems, Inc., Dept. Sci361, 611 
Broadway, New York 12, N.Y.) 


™ ELECTRONIC VOLTMETER measures 
either true r.m.s., peak, or average 
values of voltage over the frequency 
range 2 to 200,000 cy/sec. Accuracy is 
said to be +0.5 db for r.m.s. indication 
of signals with crest factors up to 5 and 
over a 20-db dynamic range. (B & K In- 
struments, Inc., Dept. Sci362, 3044 W. 
106 St., Cleveland 11, Ohio) 


™ FLOWMETER uses the _ thermal-con- 
ductivity-bridge principle to measure 
and control the flow of liquids or gases. 
The sensing elements are on the outside 
of thin-wall, stainless-steel flow tubes. 
Gas flow is measured from 0 to 5 cm*/ 
min (hydrogen or equivalent). Liquid 
flow is measured in ranges from 0 to 1 
cm*/hr to 0 to 100 cm*/min (water or 
equivalent). Accuracy is said to be +1 
percent and repeatability better than 
+0.5 percent. Pressure up to 2000 
lb/in.” and temperatures to 170°F are 
permissible. (Thermal Instrument Co., 
Dept. Sci363, Box 72, Cheltenham, Pa.) 


™ FLAME DETECTOR employs an ultra- 
violet sensor to distinguish between 
an actual flame and a hot refractory. 
The detector is said to be usable with 
any 2- to 4-sec flame rectification relay. 
(Minneapolis-Honeywell Regulator Co., 
Dept. Sci371, 2747 Fourth Ave. South, 
Minneapolis 8, Minn.) 


™ MICROSCOPIC FINDER enables the 
microscopist to relocate a point of in- 
terest on a slide. The finder is a glass 
slide marked over its top surface in such 
a way that a reference position can be 
deduced by direct reading, the relation- 
ship between the reference pattern and 
the locating edges being the same for all 
finders. The pattern subdivides the slide 
into 1-mm squares that are further sub- 
divided into a central ring and four seg- 
ments., Reference letters and numbers 
identify each area. (Eric Sobotka Co., 
Dept. Sci372, 110 W. 40 St., New York 
18, N.Y.) 


® SIGNAL GENERATOR furnishes _ sine- 
wave output from 100 cy to 100 kcy/ 
sec, Accuracy of any frequency is said 
to be +0.02 percent or better. Fre- 
quency setting is accomplished by five 
decimal rotary selector switches. The 





ACCURATE— 
RUGGED 


TEMPUNIT 


TO STIR, HEAT, 
CIRCULATE 
AND CONTROL 
WATER 
BATHS! 







Tempunit fits any suitable container to 


make a complete ready-to-operate water 
bath in less than a minute! 

Tempunit provides .05° C control differ- 
ential from ambient to 95° C (203° F) ina 
4-gallon uninsulated container. Suction 


fro 


m stirrer circulates over 1 liter of water 


per minute to external instruments. 

Tempunit uses a rugged, heavy-duty neo- 
prene rubber bellows for fail-safe pneumatic 
control of a 1000-watt immersion heater. 
All submerged parts except the bimetallic 
sensing element are nickel-plated for extra 
long life. 

Net weight 61% lbs. Shipping weight 12 


lbs. 


Overall height 12”. Case dimensions 


5” x 434” x 634”. For operation on 115 Volt 


60 


Cycle A.C. 
$414-60 Tempunit each......... $135.00 


ARTHUR S. LaPINE and COMPANY 
6001 South Knox Avenue « Chicago 29, Illinois 
LABORATORY SUPPLIES AND REAGENTS 
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Editor: Howard B. Sprague 


6” 
Price $9.00, AAAS members’ cash or- 
ders $8.00. AAAS Symposium Volume 


to present the 
Thirty-seven papers are arranged under 
these chapter headings: 


Li 
. Forage 


a 


GRASSLANDS 


1959 


x 9”, 424 pp., 37 illus., index, cloth. 


o. 53. 


This volume is intended as a review of 
knowledge on many aspects of grass- 


nds resources. The 44 authors were 


selected by their own professional col- 


agues as being particularly competent 
respective subjects. 


Sciences in Support of Grassland 
Research 

Production 
Humid Regions 

Engineering Aspects of Grassland 
Agriculture 


in Temperate 


. Forage Utilization and Related Ani- 


mal Nutrition Problems 


. Evaluation of the Nutritive Signifi- 


cance of Forages 


. Grassland Climatology 
. Ecology of Grasslands 
. Range Management 


British Agents: Bailey Bros. & Swinfen, Ltd., 


Hyde House, W. Central Street, 
London, W.C.1 


AAAS, 1515 Mass. Ave., NW, 


Washington 5, D.C. 
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selected frequency is available within 
1 second after the setting is made. Signal 
amplitude is adjustable from 0 to 20 
volts peak-to-peak. Distortion ranges 
from a nominal 5 percent to 10 percent 
in some regions. (Digital Instrument 
Laboratories, Dept. Sci373, 5115 Via 
Corona, Los Angeles 22, Calif.) 


& TEMPERATURE TEST CHAMBER is a 30- 
ft? chamber provided with two full-open- 
ing doors on opposite sides of the cham- 
ber, each with a 24 by 24 in. viewing 
window. The chamber is designed for 
both low and high temperatures. Cast- 
ers provide mobility. (Conrad Inc., 
Dept. Sci370, 141 Jefferson St., Hol- 
land, Mich.) 


& TAPE PERFORATOR is available in two 
models for fanfold tape and for reel 
tape. Punching rate is 60 characters per 
second. Tape widths up to eight chan- 
nels are accepted. The perforator 
prepares tape from keyboards, tape 
reproducers, digital counters, and digital 
data-handling systems. Minimum time 
interval between perforating cycles is 
16%4 msec. (Tally Register Corp., Dept. 
Sci375, 5300 14th Ave., N.W., Seattle 
7, Wash.) 


® LEVELER AMPLIFIER holds radio-fre- 
quency output from single-frequency 
or swept microwave sources constant 
within +0.1 db at a fixed frequency. The 
amplifier is also a broad-band attenuator 
with 30 db dynamic range over which 
power is constant. Input may be 3 mv 
to 1 volt. Cutput is 100 volts (max.). 
Frequency response is d-c to 100 kcy/ 
sec. (Alfred Electronics, Dept. Sci376, 
897 Commercial St., Palo Alto, Calif.) 


® INFRARED ABSORPTION CELL, primarily 
designed for solvent-compensation ap- 
plications, is a wedge-cavity variable 
pathlength cell produced from a block 
of rock salt by ultrasonic machining. 
The block is mounted to move trans- 
versely to the spectrometer beam for 
path selection. (Connecticut Instrument 
Corp., Dept. Sci377, Wilton, Conn.) 


® GAIN CONTROL for accelerometers con- 
verts all accelerometer sensitivities to a 
uniform 1 volt/grav. The device in- 
cludes a cathode-follower input and a 
variable-gain amplifier. Accelerometer 
sensitivity is set on a dial to select ap- 
propriate gain. (Unholtz-Dickie Corp., 
Dept. Sci378, 2994 Whitney Ave., 
Hamden 17, Conn.) 


" SOUND AND VIBRATION ANALYZER 
covers the frequency range 2.5 cy to 25 
kcy/sec with a 10-to-1 span on each of 
four ranges. The analyzer is a tunable 
voltmeter whose band width is a con- 
stant percentage of the center frequency. 
Band width may be 1/3 octave, 8 per- 
cent, or full pass. The 8-percent re- 
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. Will Qualified 
to cowe You better! 


Rolland Boucher, one of 


at the Coleman factory. 





Will offers Coleman Instruments 
Now with service second to none! 


He’s seen them precision-manufactured. He knows how Coleman spectro- 
photometers, colorimeters and nepholometers are engineered to perform 
in your laboratory. The experts who have designed and manufactured 
Coleman instruments have given him a special know-how for repairing, 
adjusting, installing and servicing your Coleman equipment. 

He’s one of the Will service technicians you can call on anytime, 
certified by Coleman after special extensive training at Coleman’s May- 
wood, Illinois plant. 

Coleman Instruments set standards for stability and dependability 
for routine absorption measurements in industrial control, research and 
clinical analysis. Simple in design, simple to operate . . . yet even a 
Coleman may need emergency service. 

So, when buying Coleman, specify Will as your source, where you 
can be sure of: @ competent factory certified service, @ all popular 
models in ready stock and, © a complete line of cuvettes, accessories 
and parts. 


COLEMAN QUALITY AT WILL 















ROCHESTER 3,N.Y. + ATLANTAI,GA. + NEW YORK 52,N.Y. + BALTIMORE 24, MD. 


BUFFALO 5,N.Y. + SO. CHARLESTON 3, W. VA. 
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the Will servicemen just trained 











sponse provides 40 db discrimination 
one octave removed and is uniform +2 
db over the entire tuning range; the 1/3 
octave response is uniform +4 db; and 
the full-pass response is uniform +2 db. 
(General Radio Co., Dept. Sci386, West 
Concord, Mass.) 


™ PEAK ACCELEROMETER uses a barium- 
titanate transducer connected to an 
amplifier and indicator unit that retains 
the peak reading for 15 sec for shock 
measurements or follows peak accelera- 
tion when used for vibration measure- 
ment. Four ranges cover acceleration to 
1000 grav. (Ferranti Electric Inc., Dept. 
Sci390, 95 Madison Ave., Hempstead, 
N.Y.) 





™ NUMERICAL POSITION-CONTROL EQUIP- 
MENT is designed for rapid point-to- 
point positioning of machine tools and 
allied equipment in Cartesian or polar 
coordinates. Measurement of position is 
accomplished by means of linear or 
circular grating of pitch suitable for the 
accuracy required. Standard 11/16-in. 
punched tape is used for input with 
blocks of information read simultane- 
ously rather than single characters. 
(Ferranti Electric Inc., Dept. Sci382, 
95 Madison Ave., Hempstead, N.Y.) 


™ TRITIUM MONITOR detects 10-” c/ml 
of tritium in air. Four ranges of 10 
to 10°“ amp full scale correspond to 
about 2.0 to 0.002 rep integrated dose 





STERILE COMPONENTS FOR PREPARATION OF 


TISSUE CULTURE MEDIA 


co 


Hyland ey a wide ition of decsibe [wr 958 biicons -dried products © 
| for tissue culture and virus work—in a variety of sizes. 


Serums and Serous Fluids 
Serum Ultrafiltrates 


Embryo Extracts and Ultrafiltrates 





tical advantages: 


" Proven stability of labile components and growth factors. The freeze- 
drying process preserves these factors indefinitely in their original state. 
"Sterility. Each lot must pass rigid sterility tests. Products contain no i 


preservative. 


thus eliminating lot-to-lot variables. 


Rees 


oO a ARC SNE 


Hyland freeze-dried tissue culture products offer these important, prac- | 


" Long shelf life under normal refrigeration. You may “stock-pile” enough | 
material from one production lot to last through the life of your project, 


| "pH problems eliminated. Special diluent restores dried products to their 
' original pH, without further adjustment. 

" Easy restoration. Simply use syringe (or any aseptic technic ) to reconsti- 

tute dried products to clear, particle-free solutions. 

Hyland pioneered in freeze-dried plasma and blood fractionation products 
_ and has developed original drying methods which are especially suitable 
. for tissue culture products. Consider the advantages of Hyland freeze-dried 
materials. Try them, sas = will always specify them. 





MAIL 


THE COUPON | 
Hyland Laboratories | 
BO. Box 39672 

Los Angeles 39, Calif. 


Balanced Salt Solutions 
Synthetic Media 
Special Formulations 


SRARNENRERERENI RT 
Seana 





Our Tissue Culture Laboratory 
is at your service and welcomes 
your inquiries about special for- 
mulations and your suggestions 








Please send me a listing of Hyland’s complete line of sterile 


HT 
Gi 
i 
ij about products you would like 
} -added to our line, 
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— or Firm ; 
LABORATORIES | 
' Street 4501 Colorado Blvd., 
! Los Angeles 39, Calif. 

| City Zone State 160 Lockwood Ave., 

| Yonkers, N. Y. 
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per hour. Ion chamber volume is 850 
cm®. Zero drift is less than 5 X 10™ 
amp in 24 hr. Short-period noise is less 
than 4.0 x 10° amp r.m.s. from natural 
radioactivity. (Applied Physics Corp., 


Dept. Sci384, 2724 South Peck Rd., 
Monrovia, Calif.) 


™ CHROMATOGRAPH performs continu- 
ously unidimensional paper-chromatog- 
raphy separations. The solution to be 
separated is deposited on the upper edge 
of a slowly rotating vertical paper cylin- 
der. Twenty-eight funnels and collecting 
tubes, arranged in a circle, receive the 
separated fractions from the serrated 
lower edge of the paper. As a result of 
the cylinder rotation, each fraction is 
characterized by a unique slope of its 
path from source point to collector, the 
slope being a function of the rate of 
migration down the paper. Four rota- 
tional speeds are selectable from 1 to 4 
rev/24 hr. (Arthur S. LaPine and Co., 
| Dept. Sci365, 6001 S. Knox Ave., Chi- 
cago 29, Ill.) 


™ RECORDING SYSTEM of modular de- 
sign is available in four-, six-, and eight- 
channel models recording on either roll 
charts or folded charts. A choice of five 
interchangeable preamplifiers is offered. 
The basic unit is mounted in a standard, 
19-in., caster-mounted relay rack. 
(Epsco, Inc., Dept. Sci380, 588 Com- 
monwealth Ave., Boston 15, Mass.) 


® TAPE EDITING CONSOLE for paper tape 
consists of a numerical keyboard, a 
control and comparison section with six- 
digit decimal readout, two tape readers, 
and one tape perforator. Tape may be 


| produced from source data entered at 





the keyboard, or it may be reproduced 
from a master tape placed in one of the 
readers. Tape verification is accom- 
plished either through keyboard re-entrv 
or through comparison in the two read 
stations. Tape-to-tape duplication and 
verification can be performed at 60 
characters per second. Standard tape 
widths 0.687, 0.875, and 1.000 in. are 
accommodated. (Tally Register Corp., 
Dept. Sci335, 5300 14th Ave. N.W., 
Seattle 7, Wash.) 


™ SIGNAL GENERATOR covering the fre- 
quency range 1300 to 2500 Mcy/sec 
can be frequency modulated by applica- 
tion of external signals having modula- 
tion band widths up to 500 kcy/sec. A 
nominal 2-Mcy/sec peak-to-peak devia- 
tion is produced by a modulating ampli- 
tude of 1.0 volt peak-to-peak. Radio- 
frequency output is adjustable between 
0 and —110 dbm. Deviation linearity is 
1 percent. (Sierra Electronic Corp., 
Dept. Sci388, 3885 Bohannon Drive, 
Menlo Park, Calif.) 

JOSHUA STERN 
National Bureau of Standards, 
Washington, D.C. 
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he Designed to yield ‘monochromatic illumination at wave- 
od lengths ranging between 220 and 2,800 millimicrons 
er in the ultra-violet, ‘visible and infrared regions. 
nd Compact and flexible, Monochromators are convenient to 
60 use with microscopes, colorimeters, photometers and 
ie similar instruments, and can be set up with auxiliary 
e equipment for making transmission, absorption, 
4 emission, radiation, reflection, fluorescence and 

phosphorescence measurements or irradiation purposes. 
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- NON-MECHANICAL. 
and FULLY PORTABLE Refrigerator 
for storage at —320°F. 





LINDE’s fully portable LNR-25B 
Liquid Nitrogen Refrigerator is the 
most reliable cold storage unit in 
existence. This rugged stainless steel 
container has no mechanical opera- 
ting parts and thus is essentially 
maintenance-free — eliminates dam- 
aged samples caused by power 
failures. 

It weighs only 60 lbs. empty, yet 
holds 28.5 liters of liquid nitrogen 
and 392 cu. inches of stored samples. 
A special LINDE insulation holds 
evaporation loss to only 3% a day. 
On asingle charge of nitrogen, it will 
keep samples at —320°F. for 34 days, 
directly immersed in the liquid, or 
for 23 days in sealed tubular baskets 
suspended in the liquid. The large- 
diameter neck tube permits quick 
and easy access to the interior. 

Linde Company manufactures a 
full line of containers (including the 
16% cu. ft. storage capacity LNR-640 
Refrigerator), accessories and other 
cryogenics equipment for the storage 
and handling of liquefied atmos- 
pheric gases. For information on the 
LNR-25B Refrigerator or other 
equipment, mail the coupon. 
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| Linde Company, Division of Union Carbide Corporation Dept. SC-023 | 


30 East 42nd Street, New York 17, N. Y. 
Please send me complete information on 
CO the LNR.-25B refrigerator 


(please specify) 


(CD other equipment for liquefied atmospheric gases 





Typical uses: 

@ preservation of enzymes, hormones, proteins 

@ pharmaceutical and chemical research 

@ storage of bacteria cultures without jabori- 
ous transplanting 

@ preservation of cancer cells for research 

@ shrink fitting small metal production parts 

@ cold storage of aluminum rivets and metal- 
lurgical samples 

@ immediate freezing of animal glands 


CONSTRUCTION 
Cutaway shows interior arrangement of stor- 
age baskets in the LINDE LNR-25B and its 
construction. Baskets are easily and quickly 
withdrawn through wide-entrance tube. All- 
stainless welded construction and superior in- 
sulation make it both portable and durable. 


Hinged Cap 

Basket Support Rod 
Lifting Handle 

Special LINDE Insulation 
Product Storage Basket 
Removable Neck Tube 
Basket Spacer 
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Letters 


(Continued from page 474) 


cal diagnosis that is covered in the 
article “Reasoning foundations of medi- 
cal diagnosis,” by R. S. Ledley and L. B, 
Lusted [Science 130, 9 (1959)]. In that 
article mathematical methods are used 
to separate basically quantitative values 
from the so-called “intangibles” or value 
decisions frequently required of the 
physician that involve moral, ethical, 
social, and economic considerations of 
great complexity. As pointed out in 
that article, the use of the computer 
might “enable the physician to define 
more clearly the intangibles involved 
and therefore enable him to concen- 
trate full attention on the more diffi- 
cult judgments.” 

However I am afraid the computer 
cannot be of aid in the “interpersonal 
relationship between the physician and 
the patient,” as Hoffmann puts it, un- 
less of course we stretch a point and say 
that any assistance a computer may give 
the physician in making a more precise 
diagnosis and a more scientific determi- 
nation of the plan of treatment will tend 
to improve physician-patient relation- 
ships in general. 

ROBERT S. LEDLEY 
National Academy of Sciences—National 
Research Council, Washington, D.C. 


Cardiotachometer 


In a report by Rowley, Glagov, and 
Stoner published in Science [130, 976 
(1959)], entitled “Measurement of hv- 
man heart rate during usual activity,” 
the authors stated, “Quantitative data 
on heart rate in beats per many minutes 
to many hours during various kinds of 
activity and work are not available.” 

It is apparent that the authors are 
unfamiliar with past developments in 
this field. In 1929, the late Ernst P., 
Boas developed the “cardiotachometer,” 
which was designed to take continuous 
records of the heart rate for periods of 
hours or days. The many papers relating 
to this development were summarized 
in a text, The Heart Rate (Thomas, 
Springfield, Ill., and Baltimore, 1932). 
Since that time the device has been used 
extensively in many countries of the 
world and has been incorporated in 
many diagnostic and research tools. 

NorMan F. Boas 
Research Division, Norwalk Hospital, 
Norwalk, Connecticut 


We should like to express our grati- 
tude to Norman F. Boas for calling our 
attention to the outstanding work of 
the late Ernst P. Boas, who published 
a detailed description of his cardiota- 
chometer in 1928 [“The cardiotachom- 
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eter, an instrument to count the totality 
of heart beats over long periods of 
time,” A.M.A. Arch. Internal Med. 41, 
403 (1928)]. The instrument was about 
the size of a present-day electrocardio- 
graph; precordial electrodes, held in 
place by straps encircling the chest, 
were connected to the cardiotachometer 
by long lead wires. 

The miniature heartbeat counter de- 
scribed by us in Science is completely 
self-contained and will permit epide- 
miologic studies which were not possible 
with the cardiotachometer developed by 
Boas. 

DoNALD A. ROWLEY 
SEYMOUR GLAGOV 
PETER STONER 
Department of Pathology, University 
of Chicago, Chicago, Illinois 


Metric System 


The American Geophysical Union’s 
Special Committee for the Study of the 
Metric System in the United States 
noted your publication of our letter to 
the editor and its accompanying ques- 
tionnaire [Science 129, 532 (27 Feb. 
1959)]. The committee appreciates your 
presenting this matter to your readers. 
It wishes, also, to thank the readers who 
aided the committee by a generous 
return of completed questionnaires. 
Many of the replies included letters 
containing helpful suggestions and offer- 
ing financial assistance. 

In the September 1959 Transactions 
of the American Geophysical Union 
your readers will find a full report of 
the committee, together with an analysis 
of the replies to the questionnaire re- 
ceived as of July. At this writing, three 


Scuuco VOLUTEC introduces a 
unique concept to the laboratory. 
VOLUTEC is a completely new line 
of stains, dyes and reagents in 
spray form, developed specifically 
for the modern laboratory. 


Aerosol reagents and stains give you 
constant stability because they are 











months later, 1080 have been analyzed. 
The fields of science and engineering 
were quite well covered by publication 
of the letter or questionnaire, or both, 
in eight leading journals and magazines 
in the United States. In reply to the 
most significant question, as to whether 


English system by the metric as the 
“only official system” of weights and 
measures in the United States, 90 per- 
cent replied in the affirmative. The aver- 


about 22 years; this indicates agreement 
with the committee on the necessity for 
a long transition period to avoid 
economic dislocation. Such a transition 
period would permit time for education 
in the schools, normal retirement of 
presently active older personnel, and 
normal obsolescence of existing equip- 
ment. 

The Congress of the United States, 
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for the first time in nearly 30 years, is 
faced with a decision in this matter. 
House bill HR7401, introduced last 
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it would be desirable to replace the | 


age period of transition suggested was | 


always protected from light, air 
and contamination. VOLUTEC takes 
the guesswork out of reagent 
preparation. Each standardized 
solution does away with the constant 
necessity of preparing new 
solutions. It frees the research 
worker and technician from time 
consuming chores, 


VOLUTEC is economical, there is no 
waste, you use only what you need, 
VOLUTEC produces a fine uniform 

spray and eliminates the need of 
‘expensive and inefficient spray 
equipment and compressed air lines. 


Chemicals by M. C. & B. 
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AEROSOL REAGENTS 


for paper chromatography and electrophoresis 


Standardized — Uniform — 


Cat. # 


SR10 
SR12 
SR14 
SR16 


SR18 
SR19 
SR20 


Contaminant Free — 


Satisfaction Guaranteed 


VOLUTEC Group A 


Reagent 
Ninhydrin, 0.2% in Acetone 
Ninhydrin, 0.2% in n-Butanol 
Isatin, 0.2% in n-Butanol 
Bromcresol Green, neutral in 
n-Butanol 
Ferric Chloride, 2.0% in 
n-Butanol 
p-Anisidine HCI, 3% in 
n-Butanol 
Aniline Hydrogen Phthalate 
in n-Butanol 


Carton of 6 —6oz. containers $15.00 








$R1020 KIT — one container each of 


all 7 Reagents, packed in free 
carrying and storage rack — 
eae. $17.00 
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Research Scientists 
& Engineers 


In large degree, the ultimate success of this country’s defense 
mission may rest upon the effective operation of a long-range 
communications link now being studied at Sylvania’s Amherst 
Laboratory. So exacting are the requirements of this system 
that techniques available to present-day technology would 
provide only marginal performance. 


Considerations of the first magnitude involve supra-reliability 
and minimal degradation during single or multi-path operation 
in a continually changing environment, despite electromagnetic 
disruption from natural or man-made sources. 


Sylvania’s Amherst Laboratory invites research scientists and 
engineers with advanced degrees to bring new concepts and 


techniques to the task of setting the parameters for, and 
demonstrating feasibility of, an operable system. 


Send your confidential inquiry to 
Dr. R. L. San Soucie 


Amherst Laboratory / SYLVANIA ELECTRONIC SYSTEMS 
A Division of 


SYLVANIAS 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
1138 Wehrle Drive — Williamsville 21, New York 
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May by Representative Brooks of Lou- 
isiana, and Senate bill $2420, introduced 
in July by Senator Neuberger, both call 
for a feasibility study of the problem 
by an appropriate government agency, 
with authorization of funds. Also of 
interest was the introduction in July 
1959, by Representative Fulton, of 
House Concurrent Resolution 364, 
which would place Congress on record 
as favoring adoption of the metric sys- 
tem. 

It is apparent that the United States 
must soon decide whether to change 
over gradually, during the next genera- 
tion, to a far simpler and more logical 
system of weights and measures or to 
continue to be counted with the remain- 
ing 10 percent of the world’s population 
that is not yet under the metric system. 

Note added in proof. A revised re- 
port on the larger number of question- 
naires is contained in the December 
1959 Transactions of the American 
Geophysical Union. 

FLoyp W. Houcu 
Special Committee for the Study of the 
Metric System in the United States, 
American Geophysical Union 


Time of Planet Formation 


Reynolds (/) has recently observed 
high relative concentrations of Xe™ in 
the chondritic meteorite which fell in 
Richardton, N.D., in 1919. He correctly 
attributes this isotope to the decay of 
fossil I’ and derives a time of forma- 
tion of the meteorite 3.5 xX 10° years 
after element formation. This is to be 
compared to 2.7 X 10° years for the 
formation of the earth, according to 
Katcoff, Schaeffer, and Hastings (2), 
who base their calculations on data for 
terrestrial xenon, and to 3 to 5 xX 10° 
years for the formation of the moon 
(3). 

While in the article on the lunar 
atmosphere (3) several mechanisms 
were considered and three were selected 
as indistinguishable upon the basis of 
available information, the new data 
strongly support the I-Xe mechanism. 
It is therefore probable that the rare 
lunar atmosphere is nearly pure Xe™. 

The coincidence of these three ages 
gives strong support to the hypothesis 
that the planets were formed in a rela- 
tively short period, and to the Moulton 
and Chamberlain planetesimal hypoth- 
esis. 

L. B. Borst 
Department of Physics, 
New York University, New York 


References 


1. J. H. Reynolds, Phys. Rev. Letters 4, 8 (1960). 

2. S. Katcoff, O. A. Schaeffer, J. M. Hastings, 
Phys. Rev. 82, 688 (1951). 

3. W. F. Edwards and L. B. Borst, Science 127, 
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PERSONNEL PLACEMENT 











CLASSIFIED: Positions Wanted, 25¢ per 
word, minimum charge $4. Use of Box 
Number counts as 10 additional words. 
Payment in advance is required. Posi- 
tions Open, $33 per inch or fraction 
thereof. No charge for box number. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below—no charge 
for Box Number. Monthly invoices will 
be sent on a charge account basis— 
= that satisfactory credit is estab- 
ished. | 


Single insertion $33.00 per inch 
4 times in 1 year 30.00 per inch 
7 times in 1 year 28.00 per inch 
13 times in 1 year 27.00 per inch 
26 times in 1 year 26.00 per inch 
52 times in 1 year 25.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date of 
issue (Friday of every week). 


Replies to blind ads should be addressed 
as follows: 
Box (give number) 
Science 
1515 Massachusetts Ave., 
Washington 5, D.C. 


NW 
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UNIVERSITY OF FLORIDA 


Research Assistantships in Anatomy, Bio- 
chemistry, Microbiology, or Physiology— 
leading to M.S. and Ph.D. degrees. 

Fields of Research Activity include ex- 
perimental embryology, teratology, electron 
microscopy, venom toxicology, neuroanat- 
omy, neurophysiology, endocrinology, re- 
spiration, hemodynamics, immunology, vir- 
ology, parasitology, bacterial physiology, 
protein structure and metabolism, nucleic 
acids, lipids, vitamin synthesis, enzyme me- 
chanisms, bio-physical chemistry. 

Liberal Stipends ($255 a month), tuition 
reduction; high faculty-graduate student 
ratio; modern new air-conditioned medical 
school with excellent research facilities; new 
graduate student housing, pleasant climate. 

Admission Requirements: Bachelor’s de- 
gree with high academic achievement and 
graduate record examination scores. For in- 
formation, write the chairman of the de- 
partment ‘of your major interest, University 
of Florida College of Medicine, Gainesville. 














Graduate | Study Fellowships. For students work- 
ing toward Ph.D. degree in biochemical pharma- 
cology. Good chemical background desirable. 
Program emphasizes thorough biochemical train- 
ing as preparation for research. Tax-free stipends, 
$1800-$3800, determined by academic fees. Phar- 
macology Department, Washington University 
Medical School, St. Louis 10, Mo. 2/26 
Postdoctorial Traineeship in Neuropharmacology 
and Biochemical Pharmacology. For the Ph.D. 

chemistry, biochemistry, or pharmacology, or the 
M.D. who would like to broaden his training and 
enter research or teaching. Stipends, largely tax 
free, $4500-$7000 per year, determined by qualifi- 
cations, experience, and number of dependents. 
Program emphasizes the biochemical approach to 
the study of pharmacology. Research areas include 
the nervous system, retina, kidney, antibiotics, 
energy-yielding processes, adaptive enzymes, and 
so forth. Department of Pharmacology, Washing- 
ton University Medical School, St. Louis 10, aoe 

/ 








Predoctoral and Postdoctoral Fellowships in Bio- 
chemistry. Study program leading to the Ph.D. 
degree, also postdoctoral research. Predoctoral 
annual stipends begin at $2800 plus a tuition 
exemption and dependency allowance and increases 
to $3200. Postdoctoral fellowships range from 
$4500 upward depending upon experience and 
dependency status. Basic research in intermediary 
carbohydrate, fat, protein and nucleic acid meta- 
bolism, oxidative phosphorylation, protein syn- 
thesis, enzymology. Excellently equipped labora- 
tories. Write Dr. Harland ood, Chairman, 
Department of Biochemistry, Western Reserve 
University, Cleveland 6, Ohio. 2/26; 3/4, 11 


Ul POSITIONS WANTED ill 


Biologist, young Ph.D. Teaching experience—cell 
Physiology, histology-cytology, comparative anat- 
omy. Research experience—associate in cytochem- 
istry, medical school. Publications. Desires uni- 
versity or college teaching. Box 31, SCIENCE. | x 
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MI] POSITIONS OPEN \MIN 





Bacteriologist. Outstanding woman Ph.D., early 
40’s; over 10 years’ teaching, research experi- 
ence, principally physiological problems of ani- 
mal cell culture; seeks research appointment, 
university or foundation preferred; recommended 
without reservation; Woodward Medical Bureau, 
Ann Woodward, Director, 185 North Wabash, 
Chicago. x 


(a) Plant Pathology, Ph.D., mycology minor; 
desires academic or commercial research appoint- 
ment. (b) Physiology, Ph.D., biochemistry minor; 
also M.D. degree; extensive physiology teaching 
experience; interested in cardiovascular teaching 
or animal and human research. (c) Chemistry, 
Ph.D., experienced in clinical and physical bio- 
chemistry and physicochemical methods; desires 
research appointment. S2-3 Medical Bureau, Inc., 
Science Division, Burneice Larson, President, 900 
North Michigan Avenue, Chicago. x 


iii! POSITIONS OPEN ill 


BIOLOGICAL 
SCIENTIST 
B.S.—M.S. 


Excellent opportunity with well-known pharmaceutical firm 
located in Philadelphia for alert individuals having M.S. 














or B.S. in the biological sciences. Position in science 
information department offers opportunities to work with 
a wide variety of scientific subjects. Applicants should 
have good written and oral expression. Liberal benefits. 
Send complete resume. 

| Box 30, SCIENCE 


Cancer Chemotherapy (Research and Develop- 
ment)—opening for qualified junior scientist with 
M.S. or equivalent experience in bacteriology 
and/or virology. Assist senior scientist in the 
study of microbial cell systems and bacterial and 
animal viruses of potential interest to the cancer 
problem. Submit complete résumé to: Personnel 
Director, Bristol Laboratories, Syracuse 1, New 
York. 








(a) Pharmacologist. Ph.D., to establish evalua- 
tion program associated toxicity studies in new 
drug screening; report to director; pharmacologic 
research; to $8500; Midwest subsidiary operation, 
important concern. (b) Bacteriologist. B.S., M.S., 
to head department averaging nearly 10,000 tests 
yearly; 500-bed, fully approved hospital; large 
city, Ohio. (c) Biochemist. M.S., Ph.D., head sec- 
tion, 300-bed voluntary hospital; $8000 up; mid- 
western university center. (d) Biochemist. Ph.D., 
for central allergy laboratory, large government 
hospital; research concerned mainly methods im- 
proving antigenic qualities of extracts, and allergy 
immunichemistry; to nearly $10,000; East. Wood- 
ward Medical Bureau, Ann Woodward, Director, 
185 North Wabash, Chicago. xX 


(a) Pharmacologist-Physiologist. Research asso- 
ciate for university; $7200 year; East. (b) Re- 
search Biochemist for nutrition-endocrinology re- 
search at expanding hospital, Midwest. (c) 
Pathologist with clinical experience and prefer- 
ably animal experience for biological research 
laboratories; $10,000 year, more for experience; 
Southeast. (d) Biophysics with knowledge of 
biological systems for medical-electronic research 
group; junior and senior level positions; East. 
(e) Science Editor. Degree in chemistry or physics 
with editing ability; $6000-$9000 year; Chicago. 
(f) Biochemist interested in protein research; also 
Physiologist or Bacteriologist to take charge of 
new electron microscopy division with leading 
medical institute; $000 year up. (g) Mlicro- 
biologist for research with leading pharmaceutical 
firm; East. (h) Biology Instructor or Assistant 
Professor for liberal arts college; East. (Please 
write for details; alsc many other positions avail- 
able through our nationwide service.) S2-3 Medi- 
cal Bureau, Inc., Science Division, Burneice Lar- 
son, 900 North Michgian Avenue, Chicago. 





Science Teachers, Librarians, Administrators ur- 
gently needed for positions in many states and 
foreign lands. Monthly non- fee placement journal 
since 1952 gives complete job data, salaries. Mem- 





bers’ qualifications and vacancies listed free. 1 
issue. $1. Yearly (11 issues) membership, $5 
individual; $10 institutional CRUSADE, SCI., 


Box 99, Station G, Brooklyn 22, N.Y. eow 








New Gateway to Achievement 


in Astronautics and Aeronautics 


Republic Aviation’s 
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New Research & Development Center 


Engineers and scientists whose minds are challenged by unsolved 
problems across the entire spectrum of technologies concerned with 
space exploration and upper atmosphere flight, are invited to inquire 
about the exceptional facilities for both theoretical and experimental 
investigations provided by Republic’s new Research and Development 
Center (scheduled to open Spring 1960). 
Senior level openings exist in the following areas: 

Space Electronics (Guidance, Navigation, Communications) / Hydromagnetics / 
Advanced Computer Technology / Applied Mathematics / Nuclear Power Packages 
/ Space Environmental Studies (Life Science) / Celestial Mechanics / Hypersonics / 
Electronic Theory / Plasma Physics / Radiation Studies / Re-entry Techniques 
/ Materials Research & Development / Fluid Mechanics 


Please forward resumes to: Mr. George R. Hickman 
Technical Employment Manager, Dept. 35B-3 


SERPs sa AVvIArmonr 
Farmingdale, Long Island, New York 
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The Market Place 


iil BOOKS AND MAGAZINES fill 


Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing to sell at high mar- 
ket prices. Write Dept. A3S, CANNER’S, Inc. 
Boston 20, Massachusetts 


JUST 
PUBLISHED 
MOON BASE 


by Dr. T. C. Helvey ; 
(Principal Biophysicist, Research Div., Radiation, Inc.) 

















a plan that is a prelude to 
sending the first U.S. team (two 
men and a woman) to the moon 

£266, $1.95 

at bookstores or order from 

JOHN F. RIDER PUBLISHER, INC. 
116 West 14th Street, 
New York 11, N.Y. 








DVORINE 


Pseudo-lsochromatic 


Plates * 
Distinguishes the color- 
blind from the color- 
ignorant. 


Classifies the color-blind 
according to type and 
severity of defect. 


Special arrangement 
prevents malingering. 


With Directions 


VA end Armed 51> each, less 5% if 
Forces. you send check 


SCIENTIFIC PUBLISHING CO. 


2328 Eutaw Place—Dept. $—Baltimore 17, Md. 





*The most widely 
accepted test in 
the US. Used by 
Medical Examin- 
ers of the CAA, 











iilll PROFESSIONAL SERVICES ill 
MICROBIOLOGICAL 
RESEARCH & CONSULTING LABORATORY 


virology 





medical — veterinary 
foods — dairy — drugs — sanitary 
618 E. South Street, Orlando, 
GArden 3-7027 


Florida 








FOUNDED 1922 
FE Sed and EB wy 
SEB esearch Hoaeaboratories 


SNM COoOR POR AT E O 


Maurice Avenue at 58th Street 
Maspeth 78, New York City 
CABLE: FOODLABS _ TEL. TWINING 4-0800 











PATHWAY RESEARCH LABORATORIES, Inc. 


Fluorescent Antibody Reagents and Antisera 





Contract Research and Consulting in Microbiology 
and Biochemistry 


Write for our free brochure 


11102 South Artesian Avenue 
Chicago 43, Illinois 





LABORATORY SERVICES 
for the 1 

FOOD and DRUG INDUSTRIES | 
' 

' 

' 

’ 









Drug Evaluation, Food Additive Studies, 
Chemical and Biological Assays, 
Clinical Studies, Research 


La WALL & HARRISSON 


. le Div. S. 1921 Walnut St., Philadelphia 3, Pa. R16-4322 
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~ RABBIT 
BY-PRODUCTS 


INCLUDING 


HEARTS 
LIVERS 


SERUM 
BRAINS 
LUNGS KIDNEYS 
EYES SPLEENS 


ALL PRODUCTS FROM GOV'T 


INSPECTED DOMESTIC RABBITS 


NATION’S LARGEST SUPPLIER OF 
RABBIT BY-PRODUCTS 


WRITE FOR FREE BROCHURE 
PEL-FREEZ Rabbit Meat Co. 


Box $219, Rogers, Arkansas 







"From the hand of the veterinarian 


to research”’® 


eR 


albino rats 
CHARLES RIVER CD 


(Caesarean derived) 
CHARLES RIVER SD 
(Sprague-Dawley descendants) 
CHARLES RIVER W 

(Wistar descendants) 


HYPOPHYSECTOMIZED RATS 


@ Only Charles River CD animals used 


@Rigidly controlled environment 
(same bldg.) birth to surgery. 


@ High speed surgery by graduate biologists, 
@10 years experience animal surgery. 
@ Overnight air service from Boston 


THE CHARLES RIVER BREEDING LABS 


Dept. B, 1093 Beacon Street, Brookline 46, Mass, 
Henry L. Foster, D.V.M., President 





¢ HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 
HORMONE ASSAY LABORATORIES, Inc. 
8159 South Spaulding Ave., Chicago 29, Ill. 








PREPARED BIOLOGICAL SLIDES 
of insects, plants, fibres, animals algae, etc. 
for teaching and amateur microscopy. 

Write for FREE Catalog 
Complete List and Prices 
ESBE LABORATORY SUPPLIES 
459 Bloor Street, West, Toronto, Canada 


Ideal 








GUINEA PIGS| Yes we have a few 

WHITE MICE | Guinea Pigs available— 
“ Plenty of Mice. Also 

RABBITS Rats and Rabbits. Rea- 

RATS sonably Priced 

John C. Landis, 1908 Virginia Ave. 
Hagerstown, Md. 








MICRO-ELECTROPHORESIS 


KER APPARATUS LK-30 


REDUCED TO $2150. 


REASON? PRODUCTION KNOW-HOW 


ask for bulletin MED 505 


KERN COMPANY '2-WAssay st: 


NEW YORK 38 














ELECTRIC 


Giant 8” Dial 





GRA LAB INTERVAL TIMER Automatic 
signalling and switching over unusually wide 
range of 8600 possible settings. 

GRA LAB MICRO TIMER 1/10 sec. or 1/1000 


min. stop clock, Remote start stop control. 


Write for catalog. 
DIMCO-GRAY COMPANY 
DAYTON 2, OHIO 


214 E. SIXTH ST., 





ANIMAL CAGES and 
ACCESSORY EQUIPMENT 
BUY DIRECT FROM MANUFACTURER 
SHIPMENT OF STANDARD ITEMS 
FROM STOCK 
HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 
Write for Illustrated Catalog 
SERVICE SINCE 1856 

















Rats from the Wistar Strain 


Laboratory Animals 


| 
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+) 
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ALBINO FARMS, P.O. BOX 331 
RED BANK, NEW JERSEY 


Swiss Mice — Albino Rabbits 











—Guinea Pigs— 











WABASH HYDRAULIC 
LABORATORY PRESSES 


Most complete line, 3 to 50- 
tons capacity. Heated Platens, 
Manual & motorized models. 
Ask for catalog. 

Wabash Metal Products Co. 
1614 Morris St., Wabash, Indiana. 





















YOU NEED THIS FREE 


CATALOG FOR YOUR FILES 


Serums, antiserums and bloods 
of all kinds for technicians and tissue 
culture laboratories. No salesman will call. 


COLORADO SERUM CO. 
4950 York St.* MAin 3-5373 © Denver 16, Colo. 











SWISS 





GERMANTOWN NEW YORK 
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NEW FRAMING 


CAMERA 























for the research group that has everything 



































Chiefly, the advantage of the Model 192 is that it 
is capable of making 80 35-mm photographs of an 


ultra-high-speed event without the necessity of 
synchronizing the camera and the event. Its top 


operating speed is 1,400,000 exposures per second. 


May we send you further details or discuss with you 


the problems you may have which the Model 192 or 


one of our other cameras might solve? 





This is the production model 
of the new Beckman & Whitley 
Model 192 Continuous -Writing 
Framing Camera. 


Delivered to Avco Research 
and Advanced Development 
Division, outside Boston, the 
instrument will be used in ex- 
perimental studies with high- 
temperature electric arcs or 
plasma jets, hypervelocity 
instrumentation, aeroballistics, 
and aerothermodynamics. 


Shown focusing the objective 
lens of the newly installed cam- 
era is Glenn Hanson, head of 
the physics photography section 
of the division. 


Beckman # 


SAN CARLOS 1, CALIF. e U.S.A. 











Miss Julia E Rothermel 


Western College 
NF 
29F33 Oxford Ohio 


ve reagents, a micro- 


into a small diameter hole, gi 
““prpeite, pipette syringe, and 100 


readings at any depth to 20 


“NUCLEAR 
REVIEWS 


from 


NUCLEAR-CHICAGO 


ATOMS IN SCHOOL 


Many colleges and universities 
are keeping step with the atomic 
age by providing training in nu- 
clear techniques, but there are 
hundreds of colleges and thou- 
sands of high schools within 
whose ivied walls radioisotopes 
still go unrecognized officially. 
To make nuclear training pos- 
sible, practical and affordable to 
educators, Nuclear-Chicago now 
offers its brand new, complete, 
low cost Model 4000 Nuclear 
Training System. With this Sys- 
tem chemistry, biology and 
physics instructors will find it 
easy to present dramatic and 
effective lecture and laboratory 
sessions on nuclear techniques, 
sessions which will snap the most 
lackadaisical class out of its 
bemusement with basketball or 
be-bop. 


j 


This Nuclear Training System 
includes a sensitive Geiger tube, 
a decade scaler, interval timer, 
sample mount and a Radionuclide 
Set containing eight different ra- 


stainless steel sample pans. 
Although sufficient activity is 
supplied in each reagent so that 
a large number of experiments 
can be made, no AEC license is 
required to obtain or use the 
System or the reagents provided 
with it. We also supply a 144 
Page manual of suitable radio- 
isotope experiments reprinted 
from the JOURNAL OF CHEM- 
ICAL EDUCATION. 

We have illustrated the complete 
set and our modest price for the 
whole works is only $652.00. The 
apple in the picture is just to 
tempt you to write for our Bul- 
letin No. 131 which describes the 
System in detail. If you would 
also like a copy of the Manual 
of Experiments, just ask for 
‘Journal Reprints?’ 


Se a 
DOWN TO EARTH 


If your job requires you to dig, 
build on or grow things in soil, 
it is important that you have a 


pretty good idea of its character- 
istics. Two of the common ques- 
tions asked about soil are “What 
is its density?” and “What is its 
moisture content?”. To get an- 
swers has required procedures that 
are time consuming, expensive 
and inconvenient. Now Nuclear- 
Chicago’s d/M-Gauge® System 
helps get the right answers in a 
fast, easy, modern way. 

With the d/M-Gauge, moisture 
or density measurements can be 
made in a minute or two right on 
the spot. Surface probes provide 
measurements to a depth of 10 
inches without moving a handful 
of soil. Depth probes, lowered 


feet. Precise results are immedi 
ately available. No expensive and 
delaying laboratory analysis i 
needed. Measurements of mois 
ture content or density are si 
ply determined by applying th 
count per minute figures from 
the scaler to a calibration chart, 
It is all done with radioisotopes 
but it doesn’t take a nucleg 
engineer to work it. It is a sim 
ple economical method that an 
one can use right in the field 
Proved in the field for two years 
we are sure it will be a boon 
construction engineers, agrono 
mists, farmers and anyone whos 
work keeps them down to earth 
If you are concerned in any wa 
with soil, it might be a good ideg 
to read up on our d/M-Gaug 
System. Ask for our interestin 
brochure on it. 


RADIATION CONTROLS 


There is a lot of legislative a 
tivity on radiation controls the 
days. Most every state is adopt 
ing some kind of control and 
AEC and other government office: 
are revising regulations. 

One thing we feel sure of thoug 
ultimately we’re all going to be 
pretty safe with so many people 
looking out for our welfare. 


the meantime, if you have any: 
thing to do with ionizing radia 
tion of any kind, better get 4 
good film badge service becausé 
records are going to be valuable 
We feel our service is the finest 
good accuracy, accumulative re 
porting, ultra-fast service, low 
cost. Write us for full informatio 


nuclear-chicago 


® CORPORATION 


349 E. HOWARD AVE. @ DES PLAINES, ILLINOIS 











